Searching PAJ 



BEST AVAILABLE CCF 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 





( 1 1 publication number : 09-009071 
(43)Date of publication of application : 10.01.1997 


(51)Int.CI. 




H04N 1/41 
H04N 1/46 
H04N 7/24 
H04N 11/04 


(21) Application number 

(22) Date of filing : 


07-150080 
16.06.1995 


(71) Applicant : MINOLTA CO LTD 

(72) Inventor : NISHIGAKI JUNJI 

IMAIZUMI SHOJI 
MORIYA SHIGERU 




tM r 

aLJ *>sm u_j 

1 -OiMtU I 



(57)Abstract: 

PURPOSE: To discriminate an image attribute with precision by 
means of simpler configuration by discriminating the attribute of 
an image encoded by means of a GBTC system and providing a 
macro-attribute discriminating means for correcting the 
discrimination result. 

CONSTITUTION: After encoding through the use of the GTBC 
system is executed to image data of an original which is 
expressed by L*a*b color specification system, data is 
temporarily stored in a compression image memory 610. Sign 
data stored in the memory 610 is read and an attribute 
discriminating processing is executed. The respective flag values 
are set in accordance with the discrimination result and the flag 
values are stored in the memory 610 as attribute information. 
Then, the result of the attribute discrimination processing is 
investigated at every block based on the relation of a block 
attribute with the respective blocks in a prescribed range with the block as a center and a macro- 
attribute discrimination processing for correcting attribute information of the erroneously 
discnminated block is executed. Based on the discrimination result, encoding data is compressed 
again and stored in the memory 610 together with the flag which expresses the attribute. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

precisefy 0 "" 16111 ^ ^ tnmslated by com P uter - So the translation may not reflect the original 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 



[Claim 1] The image processing system characterized by providing the following. The data- 

pr0CeSS,n *> "J** chan g es ^ RGB image data of a manuscript into the data of 

a lightness component, and the data of a chromaticity component Average information which 
divides equally the sum of the average Q4 of the data of the average Ql of the S of th^ vaL not 
more than parameter PI which divides the data of a lightness component and a c^omaticirl 
2ZST ^ l ° Ck of a P^rmined pixel matrix, respec^ Ss 
defined from the data within a block for every block, and the value more man parameter P2 
(however, it has the relation of PKP2) two, and is searched for The coding processing section 
£ EE??,!" °/ f Ch f™ 1 a block based « ^ gradation widu^oTC index 
I^ttL ,„^T enCe , ° {the ? ove - mentione d ^erage Q4 and the average Ql to the code data 
ri, t , l med ° n ^ radatl ° n leVel fewer man me aforementioned data within the limits of 

ml SSSf iT bU T bl ° Ck C ° nCemed ^ attribute distinction ^ans to distinguish 

tiie attribute of the picture to which the block concerned belongs about the block with which 

t ^rn^l Smg ^ pe f 0nned based on the avera g* information on a lightness component and 
the^Zo^ T n T' *F adatl ° n width - of - face ^ex, and the value of code data, Based on 
the distinction result in the above-mentioned attribute distinction means of the block of 1 and the 

w\°m a mtt 1 ^ ° f P redetennined [ Bering on the block concemeo 1 per Wock 

with a macro attribute distinction means to correct the distinction result of the block concerned 

v^th^T prOCessmg .*? ion which decrypts ^de data per block based on the storage section 
which memorizes average information, a gradation width-of-face index, code data, and the 

memon^T^ 10 V eSUh * ^ ^ diStinCti ° n means > the average information 

memorized by the storage section, and a gradation width-of-face index 

IClaim 2] The image processing system characterized by providing the following. The data- 
TuouZT pr ° CeSSmg sec ' ion which chan 8 e s the RGB image data of a manuscript into the data of 
a lightness component, and the data of a chromaticity component Average information which 
divides equally the sum of the average Q4 of the data of the average Ql of the S TthTvalue not 
more than parameter PI which divides the data of a lightness component and a ctomaticily 
component into the block which consists of a predetermined pixel matrix, respectiveTy Ss 
defined with the data w.thin a block for every block, and the value more than parameter P2 
(however, it has the relation of PKP2) two, and is searched for The coding processing section 

wS isZ fSfi^^r*^ WitWn a , MOCk baS6d ° n ^tion width-of-face index 
which is the difference of the above-mentioned average Q4 and the average Ql to the code data 

the^or'^f *t and obtained on gradation level fewer than the aforementioned data wkhin the ImiUs of 
he gradation distribution within the block concerned An attribute distinction means to di tmguish 
the picture attribute to which the block concerned belongs about the block with which cod ne 

cn°ol S tT,-, WaS Perf0mied b3Sed ° n thC 3Verage in^aTion on a lightness component and 7 
chromatic ty component, a gradation width-of-face index, and the value of code data A macro 
attribute distinction means to correct the distinction result of the block concerned bled onZ 

blocTwh" n eSU,t I", above : mentioned attribute d i^inction means of the block oH and the 
block wh,ch ,s w.th.n the hm.ts of predetermined [ centering on the block concerned j The 
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compression processing section which performs compression processing which cuts down the data 
which can always be specified based on the attribute of the average information on a lightness 
component and a chromaticity component, a gradation width-of-face index, and the picture 
corrected by the macro attribute distinction means among code data, The storage section which 
remembers an attribute distinction result to be data after compression processing, and the data and 
the attribute distinction result after the compression processing memorized by the storage section 
are read. The decryption processing section which decrypts code data per block based on the 
compressed data extension processing section which restores the data cut down in compression 
processing based on the attribute distinction result, the average information on the lightness 
component elongated in the data extension processing section, and a chromaticity component, and 
a gradation width-of-face index 

[Claim 3] In any one image processing system indicated by the claim 1 or the claim 2 the above- 
mentioned attribute distinction means The distinction processing which will be distinguished if the 
block concerned belongs to a poor picture when all the values of the gradation width-of-face index 
of the lightness component of the block to distinguish and a chromaticity component are below 
predetermined values, When the value of the gradation width-of-face index of a lightness 
component and a chromaticity component has at least one value beyond the above-mentioned 
predetermined value When the average information on the chromaticity component of the block 
further distinguished from the distinction processing which will be distinguished if the block 
picture concerned belongs to the picture which has two or more gradation is below predetermined 
value with both another above When the value of the distinction processing which will be 
distinguished if the block concerned belongs to monochrome picture, and the average information 
on a chromaticity component is beyond predetermined value with the another above When the 
value of the code data assigned to the lightness component of the block distinguished from the 
distinction processing which will be distinguished if it belongs to a color picture polarizes two 
times, the block concerned the block concerned It will distinguish, if it belongs to a binary picture, 
and it is the image processing system characterized by performing at least one of the distinction 
processings which will be distinguished if the block concerned belongs to a multiple-value picture 
when not polarizing the above-mentioned two. 

[Claim 4] It is the image processing system indicated by any one of a claim 1 or the claims 3. 
Furthermore, before decrypting code data per block in the coding processing section It asks for the 
histogram of the average information on the lightness component of all blocks of the attribute or a 
lightness component, and a chromaticity component according to the attribute of the block 
concerned. The image processing system characterized by having an average information 
transform-processing means to change the value of the average information on each block into a 
proper value, based on the histogram for which it asked. 

[Claim 5] In the image processing system indicated by any one of a claim 1 or the claims 3 Per 
[ section / storage ] block, furthermore, the average information on a lightness component and a 
chromaticity component, The image processing system which reads a gradation width-of-face 
index, code data, and an attribute distinction result, and is characterized by having edit/processing 
processing section which changes beforehand the average information on the corresponding 
component, a gradation width-of-face index, and the value of code data into a constant value based 
on the read attribute distinction result. 



[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. * 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



[Industrial Application] this invention relates to the image processing system which performs 
meXd SSI ° n °° 8 6 information usin S a GBTC (Generalized Block Truncation Coding) 

[0002] 

description of the Prior Art] In image processing systems, such as a digital copier, the attribute of 
the picture of a manuscript is distinguished and there are some which perform air entrainment 
which rationalizes the concentration distribution of the picture reproduced on a form color 
^f r S° n ' ^P™* ssin g Pressing of the picture of frame edit, etc. based on the distinguished 
result. For example, the equipment which performs attribute distinction processing based on the 
data of each pixel or the data within the predetermined pixel matrix containing an attention pixel is 
known by once memorizing the equipment which the data of the picture of a manuscript read 
simultaneously samples the read image data concerned, performs a high-speed operation, and 
performs attribute distinction processing on real time, and the read data of a manuscript in 
rS^' ^ 0r ^ Ve i • aSed 0n , the information ac 1 uir ed by performing coding processing of a 
tiZ T£i 2°of !° ! ™T °u f , a manuscri P t > the ima ge Processing system which distinguishes 
the attribute of a picture for every block is proposed. In coding processing of a GBTC method, the 
image data of a manuscript is extracted for every block of a predetermined pixel matrix. The 
ZTJZ2\>T t h ! P^ e i er P2 (however, the relation of PKP2 is filled.) of data not more than 
parameter PI which are defined from the data within a block for every block The sum of the 

?T ° f * e 3b0Ve Value is based on the Ration width-of-face index LD which 
is the difference of the average information LA and the above-mentioned average Q4 which are 
divided equally and calculated, and the average Ql two. Compression coding of the data of each 
ThfJf ! carrie ? out at code data P hii J' which quantizes on gradation level fewer than 

the aforementioned data, and is obtained within the limits of the gradation distribution within the 
,S u u 5 ' the average information LA, the gradation width-of-face index LD, and 

code data phiy which are obtained by coding processing of a GBTC method are data reflecting the 
average, gradation width of face, etc. of data of each pixel which constitutes a block. The imaje 
processing system by which the proposal is made [ above-mentioned ] distinguishes the attribute 
of a picture for every block based on the information acquired from the above-mentioned data 
using this property. 
[0003] 

[Problem(s) to be Solved by the Invention] In the case of the equipment which the data of the 
above-mentioned manuscript read, simultaneously performs attribute distinction processing on real 
time, the number and its content of processing of the image data which can be sampled are 
restricted on account of the operation speed of equipment. Moreover, mass memory is needed and 
the equipment which once memorizes the data of a picture in memory and performs attribute 
distinction processing based on the data of each pixel takes the great operation time, in order to 
perform data processing about each pixel. Furthermore, image data is once memorized in memory 
and in order to acquire the information on a wide range circumference picture based on the data 
within the predetermined pixel matrix containing an attention pixel in the case of the equipment 
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which performs attribute distinction processing, very many line buffers are needed. Moreover, in 
the case of the image processing system which judges the attribute of a picture for every block 
based on the information acquired by coding processing of a GBTC method, there is a problem 
thatit is judged by the attribute which much picture blocks mistook according to various factors of 
bleeding of the color in the edge portion of the character picture generated with the fall of the 
resolution by the reading precision of image data etc., the chromatic aberration of the lens in a 
color picture reader, etc. 

[0004] The purpose of this invention is easier composition and is offering the image processing 
[0005] dlstm Suishes the attribute of a picture with a sufficient precision. 

[Means for Solving the Problem] The data-conversion processing section which changes the RGB 
image data of a manuscript into the data of a lightness component, and the data of a chromaticity 
component m the 1st image processing system of this invention, The data of a lightness component 
and a chromaticity component are divided into the block which consists of a predetermined pixel 
matrix, respectively. The average Ql and the parameter P2 of data of a value not more than 
parameter PI which are defined from the data within a block for every block The sum of the 
average Q4 of the data of the above value two The average information divided equally and 
searched for, (However, it has the relation of PKP2) It is based on the gradation width-of-face 
index which is the difference of the above-mentioned average Q4 and the average Ql. the data of 
each pixel within a block The coding processing section encoded to the code data quantized and 
obtained on gradation level fewer than the aforementioned data within the limits of the gradation 
distribution within the block concerned, An attribute distinction means to distinguish thf attribute 
of the picture to which the block concerned belongs based on the average information on the 
lightness component of a block, and a chromaticity component that coding processing was 
performed, a gradation width-of-face index, and the value of code data, Based on the distinction 
result m the above-mentioned attribute distinction means of the block of 1, and the block which is 
within the limits of predetermined [ centering on the block concerned ], per block with a macro 
attribute distinction means to correct the distinction result of the block concerned Based on the 
storage section which memorizes average information, a gradation width-of-face index, code data 
and the attribute distinction result by the macro attribute distinction means, the average 
information memorized by the storage section, and a gradation width-of-face index, it has the 
decryption processing section which decrypts code data per block. 
[0006] The data-conversion processing section which changes the RGB image data of a 
manuscript into the data of a lightness component, and the data of a chromaticity component in the 
2nd image processing system of this invention, The data of a lightness component and a 
chromaticity component are divided into the block which consists of a predetermined pixel matrix 
respectively. The average Ql and the parameter P2 of data of a value not more than parameter PI 
which are defined with the data within a block for every block The sum of the average Q4 of the 
?£ 1 f V i U ! ^° The aVerage informa «on divided equally and searched for, (However, 
£5? k> u J" °T <P u 2) ThC C ° ding P rocessi "g ^tion which encodes the data of each pixel 
within a block based on the gradation width-of-face index which is the difference of the above- 
mentioned average Q4 and the average Ql to the code data quantized and obtained on gradation 
level fewer than the aforementioned data within the limits of the gradation distribution within the 
block concerned An attribute distinction means to distinguish the picture attribute to which the 
block concerned belongs based on the average information on a block that coding processing was 
performed, a gradation width-of-face index, and the value of code data, A macro attribute 
distinction means to correct the distinction result of the block concerned based on the distinction 
result m the above-mentioned attribute distinction means of the block of 1, and the block which is 
within the limits of predetermined [ centering on the block concerned ], The compression 
processing section which performs compression processing which cuts down the data which can 
always be specified based on the attribute of the average information on a lightness component and 

*»^TT1 * C ,° mp0nent ' 3 8radati ° n width -° f - fa <* index, and the picture corrected by the macro 
attribute d.st.nct.on means among code data, The storage section which remembers an attribute 
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^aftTr Setl'rl^tn^" COm P ression »™-** -d the data and the attribute distinction 
result after the compression processing memorized by the storage section are read The 
compressed data extension processing section which restores the data cut aSEta compression 
processing based on the attribute distinction result, Based on the average intoaZZ'he 
lightness component elongated in the data extension processing section and^nZSdtv 

sss^^^^*- index ' * has the de » m^r^ch 

[0007] In the above 1 st or the 2nd image processing system desirably The distinction processine 

7£l7l d T 8 f? ed if the bl ° Ck C ° ncemed be,on * s t0 a Poor Picture when Z Segues of 
the gradation width-of-face index of the lightness component of the block which dist msuishes toe 
above-mentioned attribute distinction means, and a chromaticity componenl are : be low 

cTmooZ^r ' ^ ^ ^ ° f the gradati0n width-of-face index oTa ligZess 
component and a chromahcty component has at least one value beyond the above^ientioned 
predetermined value When the average information on the chromaticity componentTtLe block 
ftuther distmguished from the distinction processing which will be disTmguishSme block 
picture concerned belongs to the picture which has two or more gradation^ below oreXtermined 
value with botii another above When the value of the distinction^rocessing wnkh £3m be 
distinguished if the block concerned belongs to monochrome picLe, ani^ave^ ^formation 
Z^ofZco^r° nent If ? P redetermined value with the "otTer aooTmfnT 
nfirin 5 "H* 1 * t0 the Hghtness col *Ponent of the block distinguished from me 

dishnc ion processing which will be distinguished if it belongs to a color picture polariTe^two 

Tr^f 1 : block T c r ed the biock concemed * *«***Lg an a po b ^ fXL 

and not polanzing [ above-mentioned ] two, the block concerned performs ft least onTof toe 
M~ SZK WWCh ^ distinguished if * * • muluple-vX pTcn^e 

dl3 biock^n r, ^ 1 " 006881 ^ SyStem ° f 0ne of the above > desira Wy, before decrypting code 
fo th ^Lstot^ .fT 8 Pr ° Ce ? mg SeCti ° n ' baS6d ° n the ^S"" 1 which **ed for and asked 
aSute o SSL aV6rage '^T 0 " ° n the Ughtness com Ponent of all blocks of the 

Diode concerned, it has further an average information transform-processing means to change the 
value of the average information on each block into a proper value. MoreTen^mbfv Ter 

L S morenf 0rag e A bl ° Ck ' ^ inf0rmati ° n ° n a h ^ tness c^^iS^SLy 
Z7«Zt£Z^ n Wldth " of - faCe index ' code dat *> ^d an attribute distinction resulTare L, 
th?^ ^ processm S Pressing section which changes beforehand the average information on 
v^cof^t^ mP ?7 nt ' t gradati ° n width - of - fa ^ index and the value of code da™ the 
o^t^d^ PrOC6SSing "*» *° a ~ ^ ^r based 

[0008] 

dfaSii« STijf I" 1386 prOCeSSing SyStem of the above » an attribute distinction means 
distinguishes the attribute of the picture to which the block concerned belongs based on the 
average informatK>n on a lightness component and a chromaticity componenf a Salmon width 
SaS^^ vjUue of code data. And a macro attribute Linction ^Is trlZs^ 
attriS H ? • block concerned based on the distinction result in the above-mentioned 
attribute distinction means of the block of 1 , and the block which is within the limits of 

127^ in / he 2nd imagC P rocessi "g sy*em, the compression processing section cuts 
Z^v f mfor ™ tlon J" .^e lightness component which can always be specS or a 
£ attribu l y of T° ne , ' 3 8 /l dat '° n width -of-face index, and the value of code data acTord ng to 
the attribute of the picture of the block concerned among the data encoded by the codinT 

daraSmTessil 116 ^ ^ mem ° nZeS ^ ^ d " n ^ "^ed by the 
data aRer compress.on processmg, and the macro attribute distinction means. Thereby, the 
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compressibility of image data can be improved sharply. 

[0010] In the above 1st and the 2nd image processing system moreover, the above-mentioned 
attribute distinction means The distinction processing which will be distinguished if the block 
concerned belongs to a poor picture when all the values of the gradation width-of-face index of the 
lightness component of the block to distinguish and a chromaticity component are below 
predetermined values, When the value of the gradation width-of-face index of a lightness 
component and a chromaticity component has at least one value beyond the above-mentioned 
predetermined value When the average information on the chromaticity component of the block 
further distinguished from the distinction processing which will be distinguished if the block 
picture concerned belongs to the picture which has two or more gradation is below predetermined 
value with both another above When the value of the distinction processing which will be 
distinguished if the block concerned belongs to monochrome picture, and the average information 
on a chromaticity component is beyond predetermined value with the another above When the 
value of the code data assigned to the lightness component of the block distinguished from the 
distinction processing which will be distinguished if it belongs to a color picture polarizes two 
times, the block concerned the block concerned In distinguishing if it belongs to a binary picture, 
and not polarizing [ above-mentioned ] two, the block concerned becomes possible [ performing at 
least one of the distinction processings which will be distinguished if it belongs to a multiple- value 
picture then performing distinction of an attribute effectively ]. That is, the picture of a block can 
distinguish whether they are that it is monochrome binary picture about whether it is a 
monochrome poor picture and whether it is a color poor picture, that it is monochrome multiple- 
value picture, or a full color picture by putting the above-mentioned distinction processing 
together. Furthermore, in the above-mentioned coding processing section, before decrypting code 
data per block It asks for the histogram of the average information on the lightness component of 
all blocks of the attribute or a lightness component, and a chromaticity component according to the 
attribute of the block concerned. Based on the minimum value, the maximum, and the average of 
the histogram for which it asked, have an average information transform-processing means to 
change the value of the average information on each block into a proper value, or Per [ section / 
storage ] block, the average information on a lightness component and a chromaticity component, 
a gradation width-of-face index, Read code data and an attribute distinction result, and by having 
edit/processing processing section which changes beforehand the average information on the 
corresponding component, a gradation width-of-face index, and the value of code data into a 
constant value based on the read attribute distinction result It becomes possible to perform air 
entrainment to which the data before coding and after a decryption are not processed, but ** also 
rationalizes a concentration distribution of a manuscript, and edit/processing processings, such as 
color conversion and frame edit, and the phenomenon of the storage section and the processing 
time which are needed for the above-mentioned processing can be realized. 
[0011] 

[Example] The image processing system of this example is explained in order of the following 
using an attached drawing. 

(1) Coding of the image data based on a GBTC method (2) Composition of a digital color copying 
machine The composition of a digital color copying machine (2-1) A control panel (2-2) (3) 
Explanation of an image processing A main routine (3-1) Key input processing (3-2) Repressing 
processing (3-3) It ****. (3-3-1) an attribute - distinction processing <3-3-l-l> poor picture 
distinction processing <3-3-l-2> color / monochrome distinction - processing <3-3-l-3> binary / 
multiple-value distinction processing <3-3-l-4> macroscopic attribute distinction processing <3-3- 
l-4-l> - Binary attribute macroscopic processing <3-3-l-4-2> monochrome multiple-value 
attribute macroscopic processing <3-3-l-4-3> full color attribute macroscopic processing (3-3-2) 
characteristic quantity extraction processing <3-3-2-l> ****** poor picture characteristic-quantity 
extraction processing <3-3-2-3> monochrome binary picture characteristic-quantity extraction 
processing [ ****** characteristic quantity extraction processing <3-3-2-2> color ] <3-3-2-4> 
monochrome multiple-value picture characteristic-quantity extraction processing <3- 3-2-5> full 
color picture characteristic quantity extraction processing (3-3-3) repressing processing - <3-3-3- 
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1> monochrome poor picture repressing processing <3-3-3-2> color poor picture repressing 
processing <3-3-3-3> - extension processing from monochrome binary picture repressing 
processing <3-3-3-4> monochrome multiple-value picture repressing processing (3-4) repressing 
Extension processing <3-4-l-3> monochrome 2 from the extension processing <3-4-l-2> color 
poor picture repressing from the extension processing <3-4-l-l> monochrome poor picture 
repressing from repressing (3-4-1) The extension processing (3-4-2) air entrainment <3-4-2-l> 
monochrome multiple-value picture air entrainment <3-4-2-2> full color picture air entrainment 
from extension processing <3-4-l-5> full color picture repressing from extension processing <3-4- 
l-4> monochrome multiple-value picture repressing from value picture repressing (3-4-3) picture 
edit / processing processing <3-4-3-l> monochrome poor picture processing [ edit/processing 
processing <3-4-3-2> color poor picture edit / processing ] <3-4-3-3> monochrome binary picture 
edit / * * * <3-4-3-4> monochrome multiple value - picture edit / processing processing <3- 

4-3-5> full color picture edit / processing processing [0012] (1) By the coding GBTC method of 
the image data based on a GBTC method The average Ql and the parameter P2 (however, the 
relation of PKP2 is filled.) of data not more than parameter PI which extract the image data of a 
manuscript for every block of a predetermined pixel matrix, and are defined from the data within a 
block for every block The sum of the average Q4 of the data of the above value is based on the 
gradation width-of-face index LD which is the difference of the average information LA and the 
above-mentioned average Q4 which are divided equally and calculated, and the average Ql two 
Compression coding of the data of each pixel within a block is carried out at the code data which 
quantizes on gradation level fewer than the aforementioned data, and is obtained within the limits 
of the gradation distribution within the block concerned. Drawing 1 is drawing showing the flow 
of coding processing of the GBTC method which the digital color copying machine of this 
example performs. By the GBTC method, as shown in drawing 1 (a), the image data of a 
manuscript picture is extracted per 4x4 pixel block. The image data within the extracted 4x4-pixel 
block the method which uses and explains drawing 2 below - coding processing - carrying out - 
data [ 1 byte per each pixel (=8 bit) of] x - the image data for 16 pixels (16 bytes, i.e., 128 bits) 
as shown in draw.ng 1 (b) 2-bit code data x which classifies 1 byte of average information LA, and 
the data of each p.xel into four stages as well as the gradation width-of-face index LD of 1 byte 
and is assigned - it encodes to a total of 6 bytes (=48 bit) of data for 16 pixels This compresses'the 
amount of data into three eighths. Drawing 1 (c) is drawing where the amount of data of the 
encoded image data means that it is equivalent to a part for 6 pixels of image data before coding A 
decryption of the encoded data is performed by computing 1 byte of image data corresponding to 
code data 2 bits each based on the gradation width-of-face index LD and the average information 
LA. In addition, in this example, although the image data of a manuscript is extracted per 4x4 
pixel block, it is not limited to this but you may extract a 3x3-pixel block and per 6x6 pixel block 
Moreover, it is not limited to what encodes 256 gradation data of each pixel within a block to the 
code data of four gradation, but you may encode to the code data of two gradation or eight 
gradation. It is because it is characterized by performing distinction of a picture attribute, and 
various kinds of image processings based on the distinction result concerned using the average 
information LA searched for for every block in the image processing system of this invention from 
the parameters P 1 and P2 defined from the data within a block, and the gradation width-of-face 
index LD so thai it may explain in order. 

[0013] PrawjmU is drawing showing coding processing and decryption processing of a GBTC 
method, (a) of drawing^ indicates relations with the gradation width-of-face index LD to be 
Maximum Lmax, the minimum value Lmin, and parameters PI and P2. From the image data 
extracted per 4x4 pixel block, predetermined characteristic quantity required for coding is 
calculated. Characteristic quantity is calculated according to the following operations First 
Maximum Lmax and the minimum value Lmin of image data 8 bits each within a 4x4-pixe'l block 
are detected. Ncxl, it asks for the parameter PI which added one fourth of the differences of 
Maximum Lmax and the minimum value Lmin to the value of the minimum value Lmin and the 
parameter P2 winch added three fourths of the above-mentioned differences to the value 'of the 
minimum value Lmin. In addition, parameters PI and P2 are called for according to the operation 
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of the following "-one number" and "a-two number." 

[Equation 1] Pl= (Lmax+3Lmin)/4 - [Equation 2] The average Ql of the image data of the pixel 
not more than parameter PI is calculated among P2= (3 Lmax+Lmin)/4, next the image data of 
each pixel. Moreover, the average Q4 of the image data of the pixel beyond parameter P2 is 
calculated among the image data of each pixel. Based on the calculated averages Ql and 04 
average information LA= (Q1+Q4) / 2, and gradation width-of-face index LD=Q4-01 are ' 
calculated. Next, the operation of "a-three number" and "a-four number" is performed and 
reference values LI and L2 are defined. 

[Equation 3] Ll=LA-LD/4 - [Equation 4] L2=LA+LD/4 - here, reference values LI and L2 are 
used in case image data, 1 byte (8 bits), i.e., 256 gradation, of each pixel, is encoded to code data 
of 2 bits, i.e., four gradation, with the above-mentioned average information LA It sets in 4x 4- 
pixel block and (b) of drawing 2 is the i-th line (however, it is i= 1, and 2, 3 and 4.) It is below 
the same and is eye the j-th train (however, it is j= 1, and 2, 3 and 4.). the following - being the 
same --it is drawing showing the value of code data phiij assigned according to the data value of 
^h™^.f m v- 1J - Accordin S to the vaIue of P»el Xij, 2-bit code data phiij of the value shown 



[Table 11 
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( X 1 j £L 1 
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* U =1 0 


L2<X 1 j 


4> 1 J =1 1 



The data encoded by the GBTC method consist of code data for 16 pixels (16x2 bits), a gradation 
mn^w" fa f mdeX LD ° f 1 byte each < 8 bits >> md avera ge information LA. 

?r (C) ° f f awing 2 ' in case the encoded data «» decrypted, the above-mentioned 
gradat on width-of-face index LD and the average information LA are used. That is, according to 
the value of code data phiij assigned to the pixel Xij in the i-th line and the j-th line, it transposes 
£. £ grada" 0 " data of the value which shows the data of Xij in the next "table 2." 



x i jfcttuaTfcn*: 
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j * 1 J =0 1 


X i j =LA-LD/2 = Q 1 


* 1 i =0 0 


X i j = L A-LO/6 

=2/3Q I+I/3Q4 


* 1 J = 1 0 


X i j =L A + LO/6 

-t/3Q1 +2/3Q4 


<M j = 1 1 


X i j =L A + LD/2=Q4 



[001 5] The image data of the pixel Xij (however, i and j are which values of 1 , 2, 3, and 4 
respectively.) ,n a 4x4-pixel block is transposed to 256 gradation data of four kinds of values by 
coding processing and decryption processing of a GBTC method. The decrypted data include a 

UtZ T r K S 1 ° mP u ed Wi , th Ule d3ta ° f 3 sub J ect - c °Py image. However, the error concerned is the 
level which cannot be easily conspicuous on human being's visual-sense property, and most 
quality-of-image degradation is not accepted by the natural picture. By the GBTC method it is 
completely restored from the gradation width-of-face index LD contained in the data with which 
parameters Q I and Q4 were encoded, and Average LA. For this reason, by the character picture, a 
black portion .s less than [ parameter PI ], and if a white portion is more than parameter P2 the 
character picture concerned can be restored completely. The compressibility of data changes with 
the kinds of manuscript by the JPEG method which encodes using DCT conversion That is 
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although a data compression higher than a GBTC method with little degradation is realized to a 
natural picture, by the binary picture, CG picture, and the character picture, it may hardly be 
uncompressible. For this reason, a setup of the capacity of the memory with which an image 
processing system is equipped is difficult. Data are compressible with fixed compressibility with a 
GBTC method. For this reason, it has the advantage that a setup of the capacity of the memory 
with which an image processing system is equipped is easy. 

[0016] (2) The block diagram 3 of the composition (2-1) digital color copying machine of a digital 
color copying machine is a composition cross section of the digital color copying machine of this 
example. A digital full color copying machine is roughly divided into the picture read station 100 
which reads the RGB image data of a manuscript, and the copy section 200. In the picture read 
station 100, the manuscript laid on manuscript base glass 107 is irradiated with the exposure lamp 
101. The reflected light of a manuscript is led to a lens 104 by three mirrors 103a, 103b, and 103c, 
and carries oui image formation by the CCD sensor 105. The exposure lamp 101 and mirror 103a' 
move in the direction of an arrow (the direction of vertical scanning) at the speed V according to 
the setting scale factor by the scanner motor 102. Thereby, the manuscript laid on manuscript base 
glass is scanned over the whole surface. Moreover, with movement in the direction of an arrow of 
the exposure lamp 101 and mirror 103a, Mirrors 103b and 103c are V/2 of speed, and, similarly 
move in the direction of an arrow (the direction of vertical scanning). After the multiple-value 
electrical signa I of three colors of R, G, and B which are obtained by the CCD sensor 105 is 
changed into cyanogen (C), MAZENDA (M), yellow (Y), and which [ of black (BK) ] 8-bit 
gradation data by the reading signal-processing section 106, it is outputted to the external output 
port 108 and the copy section 200 by it. In the copy section 200, the image data amendment 
section 201 performs gradation amendment (gamma amendment) according to the gradation 
property of a photo conductor to the gradation data inputted. The printer exposure section 202 
carries out D/A conversion of the image data after amendment, generates a laser diode driving 
signal, and ma!-:es semiconductor laser emit light by this driving signal. The laser beam generated 
from the pnni r exposure section 202 corresponding to gradation data exposes the photo conductor 
drum 204 by v Inch a rotation drive is carried out through reflecting mirrors 203a and 203b. Before 
the photo con. i i.ctor drum 204 received exposure for every copy, it was irradiated with the eraser 
lamp 21 1, anc! it is uniformly charged with the electrification charger 205. If exposure is received 
in this state, the electrostatic latent image of a manuscript will be formed on the photo conductor 
drum 204. Only any one of cyanogen (C), a Magenta (M), yellow (Y), and the toner development 
counters 206a- : ;6d of black (BK) is chosen, and the electrostatic latent image on the photo 
conductor dm i 204 is developed. The developed toner image is imprinted by the tracing paper 
twisted on the imprint drum 218 by the imprint charger 209 after an excessive charge is removed 
by the eraser 208 before an imprint. The imprint film is stuck on the front face and the imprint 
drum 218 rot res counterclockwise at the same speed as the rotational speed of a photo conductor. 
Moreover, in . rder to take the synchronization of the maintenance position of tracing paper, and a 
picture imprn.t position, orientation plate 220a is prepared inside the imprint drum 218. With 
rotation of the imprint drum 218, criteria position sensor 220b generates a predetermined reference 
signal, whenever orientation plate 220a crosses the sensor concerned. Tracing paper is conveyed 
with the feed - oiler 213 from the feed cassette group 212 on a conveyance way, and is conveyed by 
the timing ro ! . «r 2 1 7 with the conveyance roller 2 1 4. When tracing paper is inserted from a 
detachable tray 216, it is conveyed by the timing roller 217 with the conveyance roller 215. The 
timing roller ? 17 supplies tracing paper to the imprint drum 218 synchronizing with the above- 
mentioned re: erence signal, and holds tracing paper to the position on the imprint drum 218. 
Electrostatic «• 'sorption of the tracing paper supplied to the imprint drum 218 from the timing 
roller 217 is c . Tied out by the adsorption charger 219 at the imprint drum 218. The above- 
mentioned priming process is repeatedly performed about four colors of cyanogen (C) 

m^n^ (M) ' ye " OW (Y) ' 2nd bl3Ck (BK) - At this time ' the ex P° sur e lamp 101 and Mirrors 
I03a, 103b, a >d 103c repeat predetermined operation synchronizing with operation of the photo 
conductor dr.: n 204 and the imprint drum 218. then, tracing paper - an electric discharge 
separation cl -gcr pair - it is that the charge of the form which was carrying out electrostatic 
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adsorption by 221 is removed, and dissociates from the imprint drum 218 the tracing paper 
separated from the imprint drum 218 - a fixing roller pair - after fixing processing is performed 
by 223, paper is delivered to the delivery tray 224 

[0017] Drawing 4 is drawing showing each signal-processing section of the above-mentioned 
reading signal-processing section 106. Each image data of R, G, and B of the manuscript read by 
the CCD sensor 105 has dispersion by the individual differences of the CCD sensor 105 with 
which each copying machine is equipped. For this reason, even when the criteria patch of the same 
color table is read, it reads for every copying machine and the values of data differ. In the reader 
color-correction processing section 601, the read RGB image data are amended to the standard 
RGB image data standardized by NTSC specification, Hi-Vision specification, etc. Each image 
data of OR, OG, and alumnus to whom amendment was given in the reader color-correction 
processing section 601 is outputted to the external I/O port 108 while it is outputted to the 
following color space conversion processing section 602. The peripheral device connected to the 
copying machine concerned receives the image data of OR, OG, and alumnus of a manuscript 
through the external I/O port 108. Moreover, in the copying machine of this example, it will also 
be possible to form a picture using the image data of OR, OG, and alumnus inputted through the 
peripheral-device shell external I/O port 108, and a copying machine will function as a printer in 
this case. This is because it is set up so that the RGB image data by which each processing section 
after the reader color-correction processing section 601 was standardized may be used. The color 
space conversion processing section 602 changes it into each data of a L*a*b* color coordinate 
system, after changing the standardized RGB image data (OR, OG, alumnus) into an XYZ color 
coordinates. Drawing 5 is drawing showing a L*a*b* color-coordinate-system solid. Lightness 0 
(black)-255 (white) is expressed with the unit [ saturation / L*, a hue, and ] a* and b*. 
Chromaticity component a* and b* express the direction of a color, respectively, and, in 
chromaticity component a*, red - green direction and chromaticity component b* expresses the 
direction of yellow - blue. Here, changing RGB image data into a L*a*b* color coordinate system 
is based on the following reasons. As mentioned above, by the GBTC method, the 8-bit image data 
Xij within a 4x4-pixel block is changed into every 2-bit code data phiij. In the case of a decryption, 
256 gradation data of the gradation width-of-face index LD and four kinds of values specified 
based on the average information LA are made to correspond to code data phiij to which it was 
assigned by eacli pixel, and are replaced. Thus, the image data obtained by decryption has the error 
of the grade to which the image data before encoding is received. If the color of each pixel is 
reproduced using each image data of R, G, and B which have these errors, a gap will arise in the 
color of the edge portion of a manuscript. However, if each data of a L*a*b* color coordinate 
system is used, even if an error arises in the value of the data decrypted, a gap of a color will not 
arise into the edge portion of a manuscript only by lightness and a chromaticity changing 
somewhat. For this reason, in the copying machine of this example, in case the image data of a 
manuscript is encoded and decrypted, RGB image data are once changed into the data of a L*a*b* 
color coordinate system. Using the data of a L*a*b* color coordinate system with the copying 
machine of this example may change into the data of other color coordinate systems, such as a 
L*u*v* color coordinate system, and YCrCb, HVC, as long as it is based on the reason for the 
above and changes RGB image data into the data of a hue, lightness, and saturation. In the coding 
processing and decryption processing by the GBTC method, as shown in previous "-one number" - 
"a-four number" and "Table 2", division process is used abundantly. For this reason, when the 
difference of the component data of each pixel is small, the repeatability of the image data which 
the difference is lost in the middle of an operation, and is obtained by decryption processing falls. 
Then, in order to reduce degradation of the image data based on the above-mentioned division 
process, before encoding each data of image information L* of a manuscript expressed with a 
L*a*b* color coordinate system, a*, and b*, the color space optimization processing section 603 is 
changed so that it may be applied and distributed over maximum from the minimum value to 
which each data can take the distribution state of the data of a lightness component and a 
chromaticity component in a color space based on the minimum value and maximum of each data. 
In this example, data processing based on the table of drawing 6 (a) - (c) is performed to each data 
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of a lightness component and a chromaticity component, the distribution of lightness component 

IS cha nged into 0-255 for every manuscript, and it is for every manuscript about the distribution 
of each component of chromaticity a* and b*. - It changes into 127-128. First, minimum value 
L min, a*min, b*min and maximum L*max, a*max, and b*max are calculated about each data of 
image information L* of a manuscript, a*, and b*. In the color space optimization processing 
section 603, about lightness component L*, the operation shown in the following "-five number" is 
performed, and it asks for lightness component LI *. 
[Equation 5] 

LI *=255/(L*max-L*min) x (L*-L*min) 

This data processing is due to the table shown in drawing 6 (a). That is, by the operation of the 
above "a-five number", the value of lightness component L* distributed in the range of L*min- 
L*max is changed into the value distributed over all the ranges of 0-255. Moreover, about 
chromaticity component a*, the operation shown in the following "-six number" is performed, and 
it asks for chromaticity component a 1 * . 
[Equation 6] 

al*=255/(a*max-a*min) x(a*-a*min)-127 - the data processing concerned is due to the table 
shown in drawing 6 (b) Namely, value of chromaticity component a* distributed in the range of 
a mm-a*max by the operation of the above "a-six number" - It changes into the value distributed 
over all the ranges of 127-128. Furthermore, about chromaticity component b*, the operation 
shown m the following "-seven number" is performed, and it asks for chromaticity component bl*. 

[Equation 7] 

bl*=255/(b*max-b*min) x(b*-b*min)-127 - the data processing concerned is due to the table 
shown in drawing 6 (c) Namely, value of chromaticity component b* distributed in the range of 
b mm-b*max by the operation of the above "a-seven number" - It changes into the value 
distributed over all the ranges of 127-128. In addition, minimum value L*min of each data of 
image information L* of the manuscript used by the operation shown in above-mentioned "a-five 
number" - "a-seven number", a*, and b*, a*min, b*min and maximum L*max, a*max, and b*max 
are memorized to the hard disk 614, and in case color space inverse transformation processing is 
performed, they are used, respectively. In coding/decryption processing section 604, after 
performing coding processing of a GBTC method, the data (the gradation width-of-face index LD, 
the average information LA, code data phiij) encoded based on the result which distinguished the ' 
attribute of a picture and was distinguished in each block unit are compressed again to explain in 
detail later. Here, the attribute of a picture means five, a monochrome poor picture, a color poor 
picture, monochrome binary picture, monochrome multiple- value picture, and a full color picture 
The compressed data obtained by compression for the second time is stored in the compression 
image memory 610 with the flags fl, f2, and D which show the attribute of the picture. When 
performing decryption processing, CPU61 1 reads the flags fl, f2, and O which show the attribute 
of the picture while reading the compressed data corresponding to each address from the 
compression image memory 610 to coding/decryption processing section 604. In 
coding/decryption processing section 604, it elongates based on the value of the flags fl f2 and f3 
which show the attribute of a picture to the data (the gradation width-of-face index LD, the ' 
average information LA, code data phiij) which had repressed data encoded. Then, the data 
encoded according to the GBTC method are decrypted, and lightness component L2*, chromaticity 
component a2*, and b2* of image data are outputted. In the color space reverse optimization 
processing section 605, maximum L*max, a*max, b*max and minimum value L*min, a*min and 
b min are read from a hard disk 614, and a distribution of each data of L2* and a2* which were 
decrypted, and b2* is returned to original L*max-L*min, a*max-a*min, and b*max-b*min using 
the read value. These processings are performed based on the table shown in drawing 7 (a) - (c) 
That is, about lightness component L2*, data processing of the following "-eight number" is 
performed, and it returns to lightness component L3* distributed over L*max-L*min 
[Equation 8] 

About L3*= (L*max-L*min) / 255xL2*+L*min, and chromaticity component a*, data processing 
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of the following "-nine number" is performed, and it returns to chromaticity component a3* 
distributed over a*max-a*min. 
[Equation 9] 

About a3*= (a*max-a*min) / 255x(a2*+127)+a*min, and chromaticity component b*, data 
processing of the following "-ten number" is performed, and it returns to chromaticity component 
b3* distributed over b*max-b*min. 
[Equation 10] 

In the b3*=(b*max-b*min)/255x(b2*+127)+b*min .color space inverse transformation processing 
section 606, each data of L3* and a3* which were restored, and b3* is transformed inversely to the 
RGB image data of OR1, OG1, and alumnus 1 in the above-mentioned color space reverse 
optimization processing section 605. Reflection / concentration transform-processing section 607 
outputs the concentration data of DR, DG, and DB, after performing predetermined reflection / 
concentration transform processing to the RGB image data of OR1, OG1, and alumnus 1. In the 
masking processing section 608, after the RGB image data changed into concentration data are 
changed into the image data of any 1 color of cyanogen (C), a Magenta (M), yellow (Y), and black 
(BK), they are outputted to the image data amendment section 201. In the image data amendment 
section 201, after performing predetermined gradation amendment (gamma amendment) 
processing to the gradation data outputted from the masking processing section 608, the gradation 
data concerned are outputted to the printer exposure section 202. 

[0018] (2-2) Control-panel drawing 8 is the front view of the control panel 300 with which the 
digital full color copying machine of this example is equipped. The ten key 301 into which a 
control panel 300 inputs the number of copies, and the start key 302 which starts copy operation, A 
setup in the mode and the display 303 which displays a copy situation, and the selection key 304 
which chooses the mode currently displayed on the display 303, The enter key 305 which sets up 
the mode currently displayed on the display 303, It has the picture editing key 306 which carries 
out a selection setup of the picture edit mode, the scale-factor setting key 307 which sets up a copy 
scale factor, the form selection key 308 which chooses the size of tracing paper, and the auto 
setting key 309 which sets up an automatic form optional feature. In the copying machine of this 
example, edit/processing processing to perfonn can be set up according to the attribute of the 
picture distinguished per 4x4 pixel block. The content of edit/processing processing becomes 
settled by setup of the item displayed on a display 303 corresponding to the depression of the 
picture editing key 306. The selection and a setup of an item which are displayed on a display 303 
are performed as follows. First, each item displayed on a display 303 is chosen by the selection key 
304, and it is made reversed. Next, a setup of the item which chose the enter key 305 by carrying 
out a depression is completed. With a setup of the item of edit/processing processing, as shown in 
the next "table 3", the mode flag MF of the set-up item is set to "1 " 
Table 3] 
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For example, the item of a "monochrome color" is reversed by the selection key 304, by carrying 
out the depression of the enter key 305, monochrome color transform processing is set up and the 
whole flag MF 1 and the mode flag MF 5 1 about a full color picture are set to "1." In this case, in 
edit/processing processing in which it explains later, all of each gradation width-of-face index LD 
of chromaticity component a* about a full color picture and b*, the average information LA, and 
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^Zf!Z° fCOdC data £ e c J?" s P° s ^ ^ 0- About monochrome color transform processing, color 
transform processing, IRESU processing, a negative positive reversal process, ground cut 

ESSE?! n transform P rocessin g. it * carried out using the data (the gradation width-of- 
' aVe ? 8 J in l format,on LA ' code data phiij) encoded by the GBTC method. For 
thus reason memory which ed.t processing processing takes conventionally can be lessened. In 
addition, about sharpness processing, gradation curve amendment processing, and burster- 
tommer-stacker-feature extraction processing, it carries out, after decrypting RGB image data as 

[0019] (3) Explanation (3-1) main routine drawing 9 of an image processing is the main routine of 

nl^T SSmS - WH,Ch S PU61 1 ° f the C ° Pying machine ***** sample performs. First, toe 
main part of a copying machme is initialized (Step S 1000). Next, key input processing from a 

SEE? P / 300 / S P erformed < Ste P S2 000)- Next, pretreatment of the warming up of equipment 
shading, picture stabilizing treatment, etc., etc. is performed (Step S3000). Then, CPU61 1 makes 

dl S om er m ° t0r 102 ft 6 ' aftCr h standardizes the RGB image data which read me image 

s ^dil^r« nPt ^ 0n - he manUSCrip 1 base 1 07 > «* m read obt ained, " changes the 
standardized RGB image data into the data of a L*a*b* color coordinate system (Step S4000) 

mSSS! T ^P^ essin 8 ^ the GBTC method to the image data of a manuscript 
6^75™ Smm T coordmate ^tem. it once stores in the compression image memory 
610 (Step S5000) In the copying machine of this example, based on the encoded data (the 

i?£T™J md6X LD ' thC aVerage mforma tion LA, code data phiij) which were stored 

2££STTJ iT 8e mem0iy 61 °' the attribute of me P icture of *e 4x4-pixel block with 
which the encoded data concerned belong is distinguished, and the encoded data are further 

°l 6 distinction resu,t concerned (Step S6000). Here, the attribute of a picture 

™™ h 3 m T C I hr °T P °° r piCtUre ' a Color P° or P icture - monochrome binary picture, 
monochrome multiple-value picture, and a full color picture. The data with which repressing 
processing was performed are stored in the compression image memory 610 with the flags fl £2 

Safa stor^in " attnbUte - At thC foI1 ° Wing StCP S7 ° 00 ' me fla * s n f2 > G w hich show the 

elnn^ k compression image memory 610 and its attribute are read, and the repressed data 
are ekmgated based on the attribute of the picture distinguished from the value of each flag to the 
data (the average information LA, the gradation width-of-face index LD, code data phiij) with 
which origin was encoded. Based on the gradation width-of-face index LD of data and the average 
information LA which are elongated and acquired and which were encoded, air entrainment which 
rationalizes the concentration distribution of a picture, and edit/processing procTsh^^ 
color conversion and frame edit, are performed. The encoded data (the average information LA 

ctnc^med 10 a nH W ^V° f ' faCe L °' .°° d8 data phiij) Whkh P e " «» * entrainment 
concerned and edit/processing processing are stored in the compression image memory 610 At the 

dec3 SJ£ h ? 6 ^ e \ C ° ^ fr ° m the com P ressi - i-age memo J 610 areTead , th7s !s 
decrypted to 256 gradation data about lightness component L*. chromaticity component a*, and 

forCr At' Sen S9°00O GB T ^ by P"*™** COl0r Space inverse transformation proving 
ROrT^L »° ' lma S e / ormatlon Processing which forms a picture on a form based on the 
RGB image data obtained by decryption processing is performed. Although it is not related to 
direct imaging operation of removal of the remains toner of the photo conductor drum 204 after 
image formation processing and imaging etc., processing required in order to maintain the 

V° n t eqi " pment 15 P erf °™ed (Step S9800). Although it finally is not directly related to 
image formation processing of this example, a temperature control, communications control etc 
of a fixing assembly are performed (Step S9900). ^ 

fS&oo 5 ^ inPUt , processin S dJamngJO is the processing flow chart of key input processing 
the kin n? Y^T i" } ' 3 COnlI ° l pand 300 > when a ke y in P ut » ™de according to 

When 1 Z mPU ! ted ^ the f ° ,,OWing P rocessi «gs are performed at the (step S2001 

When the inputted key is the p.cture editing key 306 (it is YES at Step S2002), the picfure Edit 

~ sl ; own feiU is displayed on a display 303 (Step S2003). Selecfion of the edit 
item of 1 1 dtsphyed is performed by operating a cursor key 304. The inverse video of the eLctea 
item is earned out. The item of a "monochrome color" is chosen on the screen sh^wn in drawing 
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8 . A setup of the selected item is performed by carrying out the depression of the enter key 305. 
Even if the set-up item is the case where other items are chosen by operation of a cursor key 304, it 
maintains the state where it was displayed in white. When a setup in the mode is performed by the 
user (it is YES at Step S2004), flag setting processing is performed (Step S2005). The mode flag 
MF of the set-up item is set to "1" in flag setting processing. When a setup in the mode is not 
performed (it is NO at Step S2004) but the item of an end is chosen (it is YES at Step S2006), 
after returning the screen of a display 303 to an initial screen (Step S2007), a key input is stood by 
again (Step S2001). Moreover, when the inputted key is the print key 302 (it is YES at Step 
S2008), the return of the predetermined imaging start processing is performed and (Step S2009) 
carried out. When the inputted key is not which key of the picture editing key 306 and the print key 
302, either (it is NO at Step S2008), other processings are performed (Step S2010) and it stands by 
that a key input is made again (Step S200 1 ). 

[0021] The above "Table 3" shows the kind of flag set to "1" by the above-mentioned flag setting 
processing (Step S2100) corresponding to the item chosen by the user and the set-up item. The 
mode flag is altogether set as "0" in initial setting (Step SI 000). For example, when the item of 
"monochrome color conversion" is set up by the user, the whole flag MF 1 meaning the item 
concerned having been set up and the mode flag MF 5 1 of a full color picture with which the 
transform processing concerned is applied arc set to "1." Moreover, when the item of "color 
conversion" is set up, the mode flags MF32 and MF52 about monochrome binary picture to which 
the whole flag MF 2 meaning the item concerned having been set up and the transform processing 
concerned are applied, and a full color picture are set to "1." When the item of "IRESU" is set up, 
the whole flag MF 3 meaning the item concerned having been chosen and the mode flags MF13, ' 
MF23, MF33, MF43, and MF53 about the monochrome poor picture to which the processing 
concerned is applied, a color poor picture, monochrome binary picture, monochrome multiple- 
value picture, and a full color picture are set to " 1 ." Hereafter, it is as each item also being shown 
in "Table 3." 

[0022] (3-3) Repressing processing drawing 1 1 is a flow chart about repressing processing of the 
data encoded by the GBTC method (Step S6000 shown in drawing 9 ). Here, the attribute of a 
picture is distinguished from the average information LA on data and the value of the gradation 
width-of-face index LD by which compression coding was carried out by the GBTC method. Next, 
repressing processing which cuts down the data which can always be specified based on the 
attribute of a picture among the lightness component L, chromaticity component a* and b*, and 
code data phiij is performed. Thereby, it improves, without sacrificing repeatability for the' 
compressibility of image data. Moreover, repeatability is thought as important, and even if it is the 
case where the number of bits of code data phiij assigned to each pixel is increased, decline in 
compressibility can be prevented by performing the above-mentioned repressing processing. First, 
the code data stored in the compression image data memory 610 is read (Step S6001), and attribute 
distinction processing is performed (Step S6002). In this attribute distinction processing, the 4x4- 
pixel block about the code data concerned distinguishes whether it belongs to which picture of a 
monochrome poor picture, a color poor picture, monochrome binary picture, monochrome 
multiple-value picture, and a full color picture for every code data, and the value of the poor 
picture flag fl , the color / monochrome flag 12, and the binary / multiple-value flag D is set up 
according to a distinction result, respectively. The value of the set-up each flags fl, f2, and f3 is 
stored in the compression image memory 610 as attribute information. Then, based on the relation 
between the al'.ribute of the block concerned, and the attribute of each block in the predetermined 
range (for example, 7x7 blocks) centering on the block concerned, the result of attribute distinction 
processing is examined for every block, and macro attribute distinction processing in which the 
attribute information on the block carried out the misjudgmenl exception is corrected is performed. 
The result of the macro attribute distinction processing concerned is memorized in different area 
from the storage area of the above-mentioned attribute information on the compression image 
■memory 610. About attribute distinction processing (Slcp S6002), a flow chart is used and 
explained later. At the following step S6003, the value of each above-mentioned flag is 
investigated and the following processings are performed according to the kind of each picture. 
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When a 4x4-pixel block belongs to a monochrome poor picture (flag fl=l , flag f2=l), 
monochrome poor picture characteristic quantity extraction processing (Step S6004) is performed. 
Here, the histogram data of the average information LA on lightness component L* are created. 
Next, monochrome poor picture repressing processing is performed (Step S6005). When a 4x4- 
pixel block belongs to a color poor picture (flag fl=l, flag f2=0), color poor picture characteristic 
quantity extraction processing (Step S6006) is performed. Here, each histogram data of each 
average information LA on lightness component L*, chromaticity component a*, and b* is created 
Next, color poor picture repressing processing is performed (Step S6007). When a 4x4-pixel block 
belongs to monochrome binary picture (flag fl=0, flag £2=1, flag f3=l), monochrome binary 
picture characteristic quantity extraction processing (Step S6008) is performed. Here, it asks for 
monochrome ratio of each pixel which exists in a 4x4-pixel block. Next, monochrome binary 
picture repressing processing is performed (Step S6009). 

When a 4x4-pixel block belongs to monochrome multiple- value picture (flag fl=0, flag £2=1 flag 
SrT? m m ° nOChr0me muIti P le " value P icture characteristic quantity extraction processing (Step 
S6010) is performed. Here, the histogram data of the average information LA on lightness 
component L* and the gradation width-of-face information LD are created. Then, monochrome 
multiple-value picture repressing processing is performed (Step S601 1). When a 4x4-pixel block 
belongs to a full color picture (flag fl=0, flag £2=0, flag f3=l), full color picture characteristic 
quantity extraction processing (Step S6012) is performed. Here, each average information LA on 
lightness component L*, chromaticity component a*, and b* and the histogram data of the 
gradation width-of-face index LD are formed. The compressed data obtained by repressing 
processing is stored in the compression image memory 610 after the processing execution 
according to the kind of picture to which the above 4x4-pixel block belongs (Step S6013) 
However, the encoded data about a full color picture are stored in the compression sign memory 
611 m the state as it is. The above processing (Steps S6001-S6013) is performed to the data with 
which all 4x4-pixel blocks of a manuscript were encoded. When the above-mentioned processing 
is performed to the encoded data which are all 4x4-pixel blocks, the return of YES) and the 
processing is ended and carried out at the (step S6014. 

[0023] (3-3-1) Attribute distinction processing drawing 12 is the flow chart of attribute distinction 
processing (Step S6002 shown in drawing 11 ). First, it distinguishes whether the 4x4-pixel block 
corresponding to the encoded data belongs to a poor picture (Step S6020). In poor picture 
distinction processing, when it is judged that a 4x4-pixel block belongs to a poor picture, the value 
ol a flag fl is set as 1, and when it is judged that it does not belong to a poor picture, the value of a 
flag fl is set as 0. The value of a flag fl is investigated after the end of poor picture distinction 
processing (Step S6021). Here, when the value of a flag fl is 1, it judges that the 4x4-pixel block 
corresponding to code data belongs to a poor picture, and the following processings are performed 
First, a color / monochrome distinction processing is performed (Step S6022). In a color / 
monochrome distinction processing, when judging that a 4x4-pixel block belongs to monochrome 
picture, the value of a flag f2 is set as 1, and when judging that it belongs to a color picture the 
value of a flag f2 is set as 0. The value of a flag f2 is investigated after the end of a color / 
monochrome picture distinction processing (Step S6023). Here, when the value of a flag f2 is 1 
processing which relates the attribute signal showing a monochrome poor picture with the code' 
data concerned, and is written in a hard disk 614 is performed (Step S6024). Moreover, when the 
value of a flag f2 is 0, processing which relates the attribute signal showing a color poor picture 
with the code data concerned, and is written in a hard disk 614 is performed (Step S6025) when 
the value of a flag fl is 0 in the above-mentioned step S6020, it judges that it belongs to the 
picture in which the 4x4-pixel block had two or more gradation gradation (it is NO at Step S6021) 
and a picture is which picture of a color/monochrome -- moreover, in the case of monochrome 
picture, this is a binary picture -- or it investigates whether it is a multiple-value picture First a 
color / monochrome distinction processing is performed (Step S6026). In a color / monochrome 
distinction processing, when judging that a 4x4-pixel block belongs to monochrome picture, the 
value of a flag f2 is set as 1, and in judging that it belongs to a color picture, it sets the value of a 
flag f2 as 0. The color / monochrome distinction processing in Step S6026 are completely the same 



Page 14 of 27 



as the processing in the above-mentioned step S6022. The value of a flag f2 is investigated after 
the end of a color / monochrome picture distinction processing (Step S6027). when the value of a 
flag f2 is 1, the monochrome picture concerned is a binary picture succeedingly here - or 
distinction processing about being a multiple-value picture is performed (Step S6028) In binary/ 
multiple-value distinction processing, when judging that a 4x4-pixel block belongs to a binary 
picture, the value of a flag f3 is set as 1, and when judging that it belongs to a multiple-value 
picture, the value of a flag D is set as 0. The value of a flag f3 is investigated after binary / 
multiple-value distinction processing end (Step S6029). Here, when the value of a flag O is 1 
processing which relates the attribute signal showing monochrome binary picture with the encoded 
data concerned, and is written in a hard disk 614 is performed (Step S6030). Moreover, when the 
value of a flag f3 is 0, processing which relates the attribute signal showing monochrome multiple- 
value picture with the encoded data concerned, and is written in a hard disk 614 is performed (Step 
S603 1). When the value of the flag £2 set up in the color / monochrome distinction processing in 
the upper step S6026 is 0, it is judged that it is a full color picture (being Step S6027 NO) Then 
the attribute signal showing a full color picture is related with the encoded data concerned, and it 
writes m a hard disk 614 (Step S6032). After performing the above-mentioned processing about all 
the encoded data that are stored in the compression image memory 610 (it is YES at Step S6033) 
macro attribute distinction processing (Step S6034) is performed. In macro attribute distinction 
based on the relation between the attribute of the block concerned, and the attribute of each block 
in the predetermined range (for example, 7x7 blocks) centering on the block concerned, the result 
of attribute distinction processing is examined for every block, and the attribute information on the 
block earned out the misjudgment exception is corrected. 

[0024] <3-3-l-l> poor picture distinction processing drawing 13 is the flow chart of poor picture 
distinction processing (Step S6020 shown in drawing 12 ). A poor picture means the picture which 
consists of an only color which has certain fixed lightness component L*. chromaticity component 
a and b*. Visually, when the value of each gradation width-of-face index LD of lightness L* 
chromaticity a*, and b* is below a predetermined value, it is recognized as it being a poor picture 
However, when the value of the average information LA on lightness component L* is to some 
extent high (240 or more [ for example, ]), even if the value of the gradation width-of-face index 

lightness L*, chromaticity a*, and b* is a bigger value than the above-mentioned 
predetermined value, it is recognized as it being a poor picture. In poor picture distinction 
processing of this example, the value of the average information LA on lightness component L* is 
ess than 240. When the value of the gradation width-of-face index LD of each component of 
lightness L*. chromaticity a*, and b* is two or less (it is YES altogether at Steps S6040-S6043) 
Or the value of the average information LA on lightness component L* is 240 or more (it is NO at 
Step S6040). When the value of the gradation width-of-face index LD of each component of 
lightness L*. chromaticity a*, and b* is six or less, it judges that YES) and 4x 4-pixel block belong 
o°<nf °° r P1CtUre 31 thC (StCpS S6046 - S °048, and the value of a flag fl is set as 1 (Step S6044 or 
S6049). When the value of each gradation width-of-face index LD of lightness component L* 
chromaticity component a*, and b* does not fulfill the above-mentioned conditions (the value'of 
the average information LA on lightness component L* is less than 240 (it is YES at Step S6040)) 
When there is at least one NO among Steps S604 1 -S6043, or when the value of the average 
information LA on lightness component L* is 240 or more (it is NO at Step S6040) and there is at 
least one NO among Steps S6046-S6048 It judges that a 4x4-pixel block does not belong to a poor 
picture, and the value of a flag fl is set as 0 (Step S6045 or S6050). 

[0025] <3-3-l-2> color / monochrome distinction processing drawing 14 is the flow charts of a 
color / monochrome distinction processing (Step S shown in drawing 12 6022 and 6026) The 
contents of processing performed at Step S6026 are the same as the processing performed at Step 
S6022 so that it may illustrate. Here, the color / monochrome distinction processing in Step S6022 
are explained m order. As for monochrome picture, the data value of chromaticity component a* 
and b* consists of about 0 achromatic color. For example, when the value of the average 
information LA on chromaticity a* and b* each component is less than **five, it can be judged 
that it is the picture which consists of an achromatic color. However, only by the above-mentioned 
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decision cntenon, the value of each average information LA on chromaticity component a* and b* 
is less than **five, the data value of chromaticity component a* of the pixel of others [ data value / 
of chromaticity component a* of a certain pixel ] is 125 in -120, and when the average information 
LA serves as a small value, this will be judged accidentally / be / monochrome picture / it 1 Then 
only whenCPU6 1 1 of this example has the value of the gradation width-of-face index LD less ' 
than in **five, a 4x4-pixel block judges that it belongs to monochrome picture. Specifically 
[both ] when the value of each average information LA on chromaticity component a* and b* and 
the gradation width-of-face information LD is less than **five (it is YES at Steps S6051-S6054) 
the value of a flag £2 is set as 1 (Step S6055). It will distinguish, if at least one NO) and 4x 4-pixel 
block of (step S6051-6054 belong to a color picture when the value of each average information 
, on chromaticity component a* and b* and the gradation width-of-face information LD is \ at 
least one ] **five or more, and the value of a flag £2 is set as 0 (Step S6056). 
[0026] <3-3-l-3> binary / multiple-value distinction processing drawing 15 is the flow charts of 
binary /multiple-value distinction processing (Step S6028 shown in drawing 12 ). The data with 

TV 4x4 . pi J xel block of binary pictures was encoded have the large value of the gradation 
width-of-face index LD of lightness component L*, and 10 which expresses halftone data to code 
da a phnj | of lightness component L*, or 00 does not exist. On the other hand, 10 showing halftone 
data or 00 exists in code data phiij of lightness component L* of the 4x4-pixel block belonging to 
a multiple-value picture. Then, in binary / multiple-value distinction processing, there is a 200 
S° re c^m x U ^° h u S radation width-of-face index LD of lightness component L* (it is YES at 
fn?i2 t Va l UeS ° f a " °° de data phiij(s) of lightness component L* are not any of 10 

and 00, either (it NO(s) at Steps S6071 and S6072) And by S6073, it judges that a 4x4-pixel block 

«? F 1 3 I"* 1 ? piCtUre ° nly t0 YES ' md the value of a fla S G « set to it 1 (Step S6074) On 
toe other hand, when the value of the gradation width-of-face index LD of lightness component L* 
is 200 or ess or one or 10 or 00 is in the value of NO) and code data phiij of lightness component 
L at the (step S6070, either of the (steps S6071 and S6072 is also judged that) and 4x 4-pixel 
rnoS <n nS l° a ™ Ui P le - value P ic t"re in YES, and sets the value of a flag f3 as 0 (Step S6075) 
tuu^/j ine <3-3-l-4> macroscopic attribute distinction processing above-mentioned attribute 
distinction processing distinguishes the picture attribute of each block with a sufficient precision 
However, since an attribute is distinguished for every 4x4-pixel block regardless of the 
surrounding relation between blocks, in some blocks, it may distinguish accidentally [ attribute 1 
For example, when the picture of a manuscript is a photograph of the person who is monochrome 
multiple-value picture, it is possible about the portion of the hair of hair to carry out to it being a 
black poor picture a misjudgment exception. Furthermore, the resolution of a picture may fall with 
the precision of the reader style of the manuscript picture in the picture read station 100 
Moreover, m a color picture reader, bleeding of the color which does not exist in the edge portion 
of a character picture in fact with the chromatic aberration of a lens etc. may arise. That is, the 
attribute of each block may not be correctly distinguished by the above-mentioned cause, either 

2 W * th 5 c k cop y u * T C , nine of this exam P le > th e area of the fixed range centering on the block 
which should be observed, for example, each attribute distinction result of 7x7 blocks is 
investigated, and the attribute distinction result of a block to observe is examined. Drawing 16 is 
the flow chart of macro attribute distinction processing (Step S6034 shown in drawing 1 2 ) First 
he attribute information on an attention block (it is the same the following which is each value of 
the poor picture flag fl , the color / monochrome picture flag f2, and the binary / multiple-value 
picture flag 13) that macro attribute distinction processing is performed is read from the 
compression image memory 610 (Step S6200). Similarly, each attribute information on 7x7 blocks 
centering on the read block is read (Step S6201). Drawing 17 is drawing showing each attribute 
distinction result of 7x7 blocks centering on an attention block. Here, the range which reads 
attribute information is not limited to 7x7 pieces. For example, you may make it read each 
attribute information on 10x10 blocks centering on an attention block. Moreover, you may change 
the range which performs macro attribute distinction processing according to the attribute of an 
attention block. For example, when it supposes that each attribute information on 10x10 blocks is 
read when an attention block belongs to a full color picture and pictures other than a full color 
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picture belong, it is good also as reading each attribute information on 7x7 blocks. Thereby more 
suitable macro attribute distinction processing can be performed. Next, counting of the number 
which each attribute has is carried out more respectively than the attribute information on each 
block including an attention block (Step S6202). Set to T the number of the blocks within the 
limits which perform macro attribute distinction processing, and it is set to the within the limits 
concerned. The number of the blocks which belong the number of the blocks which belong the 
number of the blocks which belong the number of the blocks belonging to black and white and a 
color poor picture to B and monochrome binary picture to S and monochrome multiple-value 
picture to M and a full color picture is set to F. Calculation shown in following "-11 number" - "a- 
14 number" is performed, and the rate Bp of a poor picture attribute, the rate Sp of monochrome 
binary picture attribute, monochrome multiple-value picture Mp, and the rate Fp of a full color 
picture attribute are computed (Step S6203). 

[Equation 11] Bp=B/TxlOO - [Equation 12] Sp=S/(T-B) xlOO - [Equation 13] Mp=M/(T-B) xlOO 
~ [Equation 14] If the case where it is shown in Fp=F/(T-B) xlOO drawing 17 is taken for an 
example, it will be T= 49, B= 5, S= 14, M= 14, and F= 16, and will be set to Bp=10.2, Sp=31.8, 
Mp-31.8, and Fp=36.4. The attribute of an attention block is judged after calculation of each rate 
of an attribute (Step S6204). When the attribute of an attention block is a poor picture or a binary 
picture, **** and binary attribute macroscopic processing are performed (Step S6205). Moreover, 
when the attribute of an attention block is monochrome multiple-value picture, monochrome 
multiple- value macroscopic processing is performed (Step S6206). Moreover, the attribute of an 
attention block performs full color macro processing to a full color image data case (Step S6207). 
After performing macro processing [ which / of Steps S6205, S6206, and S6207 ] according to the 
attribute information on an attention block, it is the compression image memory 610 and the 
attribute information on an attention block is written in different area from the storage area of the 
distinction result in the above-mentioned attribute distinction processing (Step S6208). A return is 
carried out after performing the above-mentioned macroscopic attribute distinction processing to 
the attribute information on all picture blocks in which it is stored by the compression image 
memory (Step S6209). 

[0028] In <3-3-l-4-l> **** and the binary attribute macroscopic processing above-mentioned 
attribute distinction processing, the block which should belong to monochrome binary picture is 
not judged accidentally to be a poor picture. On the contrary, if the block belonging to a poor 
picture belongs to monochrome binary picture, it will not be carried out a misjudgment exception. 
This is because it performs only to the block distinguished when distinction of monochrome binary 
picture did not belong to a poor picture. However, the block of a part of monochrome multiple- 
value picture or full color picture may be carried out a misjudgment exception, when it belongs to 
a poor picture or monochrome binary picture. This is the case where a manuscript is monochrome 
or the person photograph of a color, and it is easy to generate it about the black portion of 
especially the hair of hair. Then, **** and binary attribute macroscopic processing examine 
whether if the block which should be distinguished if it originally belongs to monochrome 
multiple- value picture or a full color picture belongs to a poor picture or monochrome binary 
picture, it is carried out the misjudgment exception based on each value of the rate Mp of 
monochrome multiple-value picture attribute, and the rate Fp of a full color picture attribute. 
Drawing 18 is the flow chart of**** and binary attribute macroscopic processing (Step S6205 
shown in drawing 16 ). First, it judges whether the value of the rate Mp of monochrome multiple- 
value picture attribute is larger than the predetermined threshold TH1 (Step S6210). In this 
example, a threshold TH1 is set as 70. This threshold TH1 is a value defined by experiment. When 
the value of the rate Mp of monochrome multiple-value picture attribute is larger than the 
predetermined threshold TH1, the attribute information on YES) and an attention block is 
corrected to monochrome multiple-value picture at the (step S6210 (Step S621 1). Moreover, when 
the value of the rate Mp of monochrome multiple-value picture attribute is one or less 
predetermined threshold TH, it judges whether the value of NO) and the rate Fp of a full color 
picture attribute is larger than the predetermined threshold TH2 at the (step S6210 (Step S6212). In 
this example, a threshold TH2 is set as 50. This threshold TH2 is a value defined by experiment. 
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[0030] In the <3-3-l-4-3> full color attribute macroscopic processing above-mentioned attribute 
distinction processing, if the block belonging to monochrome binary picture, monochrome 
multiple-value picture, or a poor picture belongs to a full color picture, it may be carried out a 
misjudgment exception. In the above-mentioned attribute distinction processing, it is judged that 
the block belonging to neither a poor picture nor monochrome binary picture nor monochrome 
multiple-value picture belongs to a full color picture. Therefore, if the block which originally 
belongs to a poor picture, monochrome binary picture, and monochrome multiple-value picture 
belongs to a full color picture, when it is carried out the misjudgment exception by the influence of 
the reading precision of a picture, it thinks. Then, full color macro processing examines whether if 
the block belonging to a poor picture, monochrome binary picture, and monochrome multiple- 
value picture originally belongs to a full color picture when being distinguished, if an attention 
block belongs to a full color picture, it is carried out the misjudgment exception in the above- 
mentioned attribute distinction processing based on each value of the rate Sp of monochrome 
binary picture attribute, the rate Mp of monochrome multiple-value picture attribute, and the rate 
Bp of a poor picture attribute. Drawing 20 is the flow chart of full color macro processing (Step 
S6207 shown in drawing 16 ). First, it judges whether the value of the rate Sp of monochrome 
binary picture attribute is larger than the predetermined threshold TH6 (Step S6230). In this 
example, a threshold TH6 is set as 70. This threshold TH6 is a value defined by experiment. When 
the value of the rate of monochrome binary picture attribute is larger than the predetermined 
threshold TH6 (it is YES at Step S6230), the attribute information on an attention block is 
corrected to monochrome binary picture (Step S623 1). Moreover, when the value of the rate Sp of 
monochrome binary picture attribute is six or less predetermined threshold TH (it is NO at Step 
S6230), it judges whether the value of the rate Mp of monochrome multiple- value picture attribute 
is larger than the predetermined threshold TH7 (Step S6232). In this example, a threshold TH7 is 
set as 70. This threshold TH7 is a value defined by experiment. When the value of the rate Mp of 
monochrome multiple-value picture attribute is larger than the predetermined threshold TH7 (it is 
YES at Step S6232), the attribute nature information on an attention block is corrected to 
monochrome multiple-value picture (Step S6233). Moreover, when the value of the rate Mp of 
monochrome multiple-value picture attribute is seven or less predetermined threshold TH (it is NO 
at Step S6232), it judges whether the value of the rate Bp of a poor picture attribute is larger than 
the predetermined threshold TH8 (Step S6234). In this example, a threshold TH8 is set as 80. This 
threshold TH8 is a value defined by experiment. When the value of the rate Bp of a poor picture 
attribute is larger than the predetermined threshold TH8 (it is YES at Step S6234), the attribute 
information on an attention block is corrected to a poor picture (Step S6235). When the value of 
the rate Bp of a poor picture attribute is eight or less predetermined threshold TH (it is NO at Step 
S6234), it judges that the distinction result of attribute distinction processing is right, and a return 
is carried out, with the attribute information on an attention block maintained. As mentioned 
above, the precision of attribute distinction processing can be improved by examining the result of 
the attribute distinction processing performed per block based on relation with the attribute 
distinction result of a circumference block. [0031] (3-3-2) The average information LA acquired 
for every block by coding processing of a characteristic quantity extraction processing GBTC 
method and the gradation width-of-face indices LD are 1/16 of the amount of information of 
subject-copy image data, and express the central value of gradation width-of-face data as the 
average information in all image data. For this reason, the almost same information as the case 
where the characteristic quantity about lightness component L*, chromaticity component a*, and 
b* of subject-copy image data is actually calculated will be acquired from 1/16 of data. Time to 
enable this to attain simplification of the arithmetic circuit which characteristic quantity extraction 
processing takes, and start extraction processing of characteristic quantity can be shortened. In the 
copying machine of this example, characteristic quantity extraction processing in which it explains 
below is performed, and the each extracted characteristic quantity is stored in the hard disk 614. 
Thereby, in case air entrainment explained later and picture edit / processing processing are 
performed, the characteristic quantity which corresponds from a hard disk is read, and it becomes 
possible to perform each processing based on the read value. Therefore, before encoding, based on 
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the image data after being decrypted, capacity of the memory which processing takes can be 
lessened compared with the case where air entrainment and picture edit / processing processing are 
performed. Moreover, the time which the processing itself takes can be shortened. 
[0032] <3-3-2-l > monochrome poor picture characteristic quantity extraction processing drawing 
S^Ll • ? ° f monochrome Poor picture characteristic quantity extraction processing (Step 
S6004 shown m drawing 11 ). Here, a return is carried out after creating the histogram data of the 
average information LA about all blocks of lightness component L* (Step S6300). The histogram 
data for which tit asked here are stored in a hard disk 614, and in case ground cut processing which 
mn?Ji° , ^P™^^ Processings explained later is performed, they are used 
10033] <3-3-2-2> color poor picture characteristic quantity extraction processing drawing 22 is the 
now chart of color poor picture characteristic quantity extraction processing (Step S6006 shown in 
drawmgli ) First, the histogram data of the average information LA about all blocks of lightness 
STk K m e a ^ tei (Ste P S631 °)- Next > the histogram data of the average information LA 
about all blocks of chromaticity component a* are created (Step S631 1). Next, the histogram data 

?^ofT a f u 0rmatl0n LA ab ° Ut a " blocks of ohromaticity component b* are created (Step 
S63 12). Each histogram data for which it asked here is stored in a hard disk 614, and in case 
ground cut processing which is one of the edit/processing processings explained later is performed 
it is used. ' 

[0034] <3-3-2-3> monochrome binary picture characteristic quantity extraction processing 
drawmgli ,s the flow chart of monochrome binary picture characteristic quantity extraction 
processing (Step S6008 shown in drawing 1 1 ). Here, it asks for monochrome ratio of each pixel 
^ ^ a 4 *4««! b !°<*-. Wfo» the value of 1 bit of high orders of the code data of each 
pixel ,n a 4x4-pixel block is 1 (it is YES at Step S6320), the pixel concerned is judged to be white 
and count-up about a white pixel is performed (Step S6321). Moreover, when the value of 1 bit of 
high orders of code data is 0 (it is NO at Step S6320), the pixel concerned is judged to be black 
and count-up about a black pixel is performed (Step S6322). case judgment at the above- 
mentioned step S6120 has the value of 256 gradation data bigger than the value of the average 
information LA -- code data phiij= - 1 1 and 10 assign - having - case it is small - phiij= - it is 
based on 00 and 01 being assigned Monochrome ratio is calculated after making a judgment about 
all the code data within a 4x4-pixel block (it is YES at Step S6323) (Step S6324). HerrcalledZ 
monochrome ratio is stored in a hard disk 614. 

d^wi^^ 3 " 2 ^^ 0110 ^ 0111 , 6 multi P le " value P^ture characteristic quantity extraction processing 
dmwm&24 is the flow chart of monochrome multiple-value picture characteristic quantity 

TnSat^ in drawin g U >• First ' the histogram data of the average 

information LA about all blocks of lightness component L* are created (Step S6330). Next the 
histogram data of the gradation width-of-face information LD about all blocks of lightness ' 

bvTh P e°S (SteP ,l 6 'I 0 " EaCh hiSt0gram data f0r Which il her ^ is memorized 

rnm i ' 15 y the air entr ainment explained later. 

n«S i <3 / 3 ^r fU ," C °- ,0r pi ° tUre characteristic quantity extraction processing drawing 25 is the 
flow chart of full color picture characteristic quantity extraction processing (Step S6012 shown in 
enmnnin J /^V histogram data of the average information LA about all blocks of lightness 
£2 T n u f n n t S a ? ^P^ 6340 )- Next « the ^togram data of the gradation width-oSface 
nfZ »Z f S ° T f A hghtness component L* are formed (Step S6341). The histogram data 

6rmat !? n LA , ab ° Ut 311 bl0Cks of ^omaticity component a* are formed (Step 
66342). The histogram data of the gradation width-of-face index LD about all blocks of 
chromaticity component a* are formed (Step S6343). The histogram data of the average 
intormation LA about all blocks of chromaticity component b* are formed (Step S6344) The 
histogram data of the gradation width-of-face index LD about all blocks of chromaticity 

bvTS h ^, fbmied (StCP J S6345) - EaCh hist0gram data for which it asked here is memorized 
mnv7i lS y the air entr ainment explained later. 

SSI 3 ". 3> ^ ^ ^i 18 machine of a repressing processing this example, cut down the data 
which can always be specified based on the attribute information distinguished in the above- 
mentioned attribute distinction processing (Step S6002) among the average information LA about 
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lightness component L*, chromaticity component a*, and b*, the gradation width-of-face index 
LD, and code data phiij, and compress much more image data. The data obtained by repressing 
processing are stored in the compression image memory 610. The repressing processing performed 
for every attribute below is explained. 

[0038] <3-3-3-l> monochrome poor picture repressing processing drawing 26 is the processing 
flow chart of monochrome poor picture repressing processing (Step S6005 shown in drawing 1 1 ). 
A monochrome poor picture is an achromatic color (both data values of chromaticity component 
a* and b* are 0) picture which has specific lightness component L*. That is, a monochrome poor 
picture is reproducible from the value of above-mentioned specific lightness component L*. Since 
it is a specific value with the value of lightness component L*, all the values of code data phiij 
assigned to each pixel within a 4x4-pixel block serve as the same sign. Furthermore, the value of 
the gradation width-of-face index LD is set to 0. Then, the average information LA on lightness 
component L* is taken out from the compression image memory 610, and this is stored in the 
compression image memory 610 as repressing data about a monochrome poor picture (Step 
S6400). Drawing 27 is the conceptual diagram showing the relation between the encoded data and 
repressing data. The data after repressing are compressed into 1/18 of the data with which it 
encoded before repressing. Since the compressibility of the encoded data which are obtained by the 
GBTC method is 3/8, the compressibility of the data after repressing becomes 1/48. 
[0039] <3-3-3-2> color poor picture repressing processing drawing 28 is the processing flow chart 
of color poor picture repressing processing (Step S6007 shown in drawing 1 1 ). A color poor 
picture is a picture of the single color (the data value of chromaticity component a* and b* is 
fixed) which has specific lightness component L*. That is, a color poor picture is reproducible 
from each average information LA on chromaticity component a* and b*, and the average 
information LA on lightness component L*. Then, each average information LA on lightness 
component L*, chromaticity component a*, and b* is taken out from the compression image 
memory 610, and this is stored in the compression image memory 610 as repressing data about a 
color poor picture (Steps S6410, S641 1, and S6412). Drawing 29 is the conceptual diagram 
showing the relation between code data and repressing data. The data after repressing are 
compressed into one sixth of the data with which it encoded before repressing. Since the 
compressibility of the encoded data which are obtained by the GBTC method is 3/8, the data after 
repressing become 1/16. 

[0040] <3-3-3-3> monochrome binary picture repressing processing drawing 30 is the flow chart 
of monochrome binary picture repressing processing (Step S6009). Monochrome binary picture is 
a picture of the achromatic color (both the data values of chromaticity component a* and b* are 0) 
which consists of black (lightness component L*0) or white (lightness component L*255). That is, 
monochrome binary picture is reproducible from code data phiij about lightness component L*. 
Moreover, code data phiij which is assigned at each pixel in the case of monochrome binary 
picture consists of only two signs, 1 1 or 01. Then, from the compression image memory 610, the 
value of code data phiij about lightness component L* is taken out, and it changes each the code 
data of each taken-out pixel into 1-bit data phi'ij, and let the changed 1-bit data be repressing data 
each. The value of 1-bit data phi'ij is set to 0 at the time of 1 and phiij=01 at the time of phiij=l 1. 
As a flow of processing, first, 2 bytes of data of the average information LA and the gradation 
width-of-face information LD are removed from the data which read and read the 1 -block 6-byte 
data of lightness component L* from the compression image memory 610, and it is made only 4 
bytes of data in which the code data assigned to each pixel is shown (Step S6420). Next, the data 
for 2 bits of the head of 4 bytes of data are read, and this data is set to code data phiij (Step S6421). 
In the case of the binary picture, code data phiij of 1 1 or 01 is assigned to each pixel. Then, the 
value of read 2-bit data phiij is investigated (Step S6422). In the case of phiij=01, phi'ij =0 is 
assigned (Step S6423). Moreover, in the case ofphiij=l 1, phi'ij =1 is assigned (Step S6424). Next, 
the data for 2 bits of the head of the above-mentioned 4 bytes of data are shifted, and the next data 
for 2 bits of the data concerned for 2 bits are made into a head (Step S6425). The above-mentioned 
steps S6221-S6225 are processed about all by 16 pixels. Thereby, repressing data phi'ij is obtained. 
Repressing data phi'ij is stored in the compression image memory 610. By the shift operation by 
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Step S6225, when the first 2-bit data become a head again, the return of YES) and the processing 
is ended and carried out at the (step S6426. Drawing 31 is the conceptual diagram showing the 
relation between code data and repressing data, the data after repressing -- 1-bit code data phi'ijx - 
it consists of -16 bit data by 16 pixels, and is compressed into one ninth of the code data before 
repressing Since the compressibility of the code data obtained by the GBTC method is 3/8, the 
compressibility of the data after repressing becomes 1/24. 

[0041] <3-3-3-4> monochrome multiple- value picture repressing processing drawing 32 is the 
flow chart of repressing processing (Step S601 1 shown in drawing 1 1 ) of monochrome multiple- 
value picture. By monochrome multiple-value picture, it is an achromatic color (both chromaticity 
component a* and b* are 0), and is the picture to which lightness component L* changes from 0 in 
255. That is, the monochrome multiple- value picture concerned is reproducible only by lightness 
component L*. Then, all the information on lightness component L* (the average information LA 
the gradation width-of-face index LD, code data phiij) is taken out from the compression image ' 
memory 610, and it stores in the compression image memory 610 by making this into repressing 
image data (Step S6430). Drawing 33 is the conceptual diagram showing the relation between 
code data and repressing data. The data after repressing are compressed into one third of the code 
data before repressing. Since the compressibility of the code data obtained by the GBTC method is 
3/8, the compressibility of the data after repressing is set to one eighth. 

[0042] (3-4) The data by which extension processing repressing was carried out from repressing 
are stored in the compression image memory 610. It reads the attribute information relevant to the 
data concerned from a hard disk 614 while it reads the repressing data stored in the compression 
image memory 610, in case CPU61 1 forms a picture on a form. Extension processing of the 
repressed data is performed based on the attribute of the repressing data specified from the read 
attribute information. 

[0043] (3-4-1) Extension processing drawing 34 and drawing 35 from repressing are the flow chart 
of repressing extension processing (Step S7000 shown in drawing 9 ). First, the attribute flags fl 
Si *?^? Ut thC 4x4 -P ixel block which ^ is going to elongate from a hard disk 614 are read ' 
(Step S7001). It specifies whether the data about a 4x4-pixel block belong to which picture of a 
monochrome poor picture, a color poor picture, monochrome binary picture, monochrome 
T, i?l e ; VaIue piCtUre ' ° r a Ml color Picture from the value of the following attribute flags fl £2 
and £3 (Step S7002). When the data about a 4x4-pixel block are data belonging to a monochrome 
poor picture (poor picture flag fl- 1, the color / monochrome picture flag f 2= 1), extension 
processing from monochrome poor picture repressing data is performed, and the data in which the 
decryption by the GBTC method is possible are created (Step S7003). Then, edit/processing 
processing based on a setup by the user is performed (Step S7004). The data elongated by the 
compression image memory 610 are written in after the above-mentioned processing (Step S7015) 
When the data about a 4x4-pixel block are data belonging to a color poor picture (poor picture flag 
f 1- 1, the color / monochrome picture flag f 2= 0), extension processing from color poor picture 
repressing data is performed, and the data in which the decryption by the GBTC method is 
possible are created (Step S7005). Then, edit/processing processing based on a setup by the user is 
performed (Step S7006). The data elongated by the compression image memory 610 are written in 
after the above-mentioned processing (Step S7015). When the data about a 4x4-pixel block are 
data belonging to monochrome binary picture (poor picture flag f 1= 0, the color / monochrome 
picture flag f 2= 1, the binary / multiple-value picture flag f 3= 1), extension processing from 
™° ™S£ me bmar y P icture repressing data is performed, and the data in which the decryption by 
the GBTC method is possible are created (Step S7007). Then, edit/processing processing is 
performed based on a setup by the user (Step S7008). The data elongated by the compression 
image memory 610 are written in after the above-mentioned processing (Step S7015). When the 
data about a 4x4-pixel block are data belonging to monochrome multiple-value picture (poor 
picture fiag f 1- 0, the color / monochrome picture flag f 2= 1, the binary / multiple- value picture 
Nag t 3- 0), extension processing from monochrome multiple- value picture repressing data is 

SlSST C A d - thC d3ta ' n Wh ' Ch the decr yP tion °y the GBTC method is possible are created (Step 
i>7009). Air entrainment processing corresponding to monochrome multiple-value picture is 
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performed to the elongated data (Step S7010). Then, edit/processing processing based on a setup 
by the user is performed (Step S701 1). The data elongated by the compression image memory 610 
are written in after the above-mentioned processing (Step S7015). When the data about a 4x4-pixel 
block are data belonging to a full color picture (poor picture flag f 1= 0, the color / monochrome 
picture flag f 2- 0), extension processing from full color picture repressing data is performed, and 
the data in which the decryption by the GBTC method is possible are created (Step S7012). Air 
entrainment corresponding to the full color picture is performed to the elongated data (Step 
S7013). Then, edit/processing processing based on a setup by the user is performed (Step S7014). 
The data elongated by the compression image memory 6 1 0 are written in after the above- 
mentioned processing (Step S7015). The above-mentioned processing is repeated and performed 
until it performs to all the data stored in the compression image memory 610 (Step S7016). 
[0044] Extension processing drawing 36 from <3-4-l-l> monochrome poor picture repressing 
shows the flow chart of the extension processing (Step S7003 shown in drawing 34 ) from 
monochrome poor picture repressing. In the case of a monochrome poor picture, the data stored in 
the compression image memory 610 are only 1-byte (8 bits) data which are the average 
information LA on lightness component L*, as shown in the upper case of drawing 37 . First, from 
the compression image memory 610, repressing data are read and let this be Data A (Step S7100). 
Let Data A be the average information LA on lightness component L* (Step S7101). A 
monochrome poor picture is a colorless picture. For this reason, all the data of chromaticity 
component a* and b* are 0. Based on the property of this monochrome poor picture, all of the 
average information LA on chromaticity component a* and b*, the gradation width-of-face index 
LD, and the value of code data phiij are set as 0 (Steps S7102 and S7103). The code data obtained 
by the above-mentioned steps S7100-S7103 is shown in the lower berth of drawing 37 
[0045] Extension processing drawing 38 from <3-4- 1 -2> color poor picture repressing is the flow 
chart of the extension processing (Step S7005 shown in drawing 34 ) from color poor picture 
repressing data. In the case of the color poor picture, as shown in the upper case of drawing 39 , 
each average information LA on lightness component L*. chromaticity component a*, and b* (8 
bits) is stored in the compression image memory 610 in order. First, from the compression image 
memory 610, 1 byte of the head of repressing data is read and let this be Data A (Step S71 10) Let 
Data A be the average information LA on lightness component L* (Step S71 1 1). 0 is assigned to 
the gradation width-of-face index LD and code data phiij of lightness component L* (Step S71 12) 
Next, 1 byte next to repressing data is read, and let this be Data B (Step S71 13). Let Data B be the 
average information LA on chromaticity component a* (Step S71 14). 0 is assigned to the 
gradation width-of-face index LD and code data phiij of chromaticity component a* (Step S71 15) 
Next, 1 byte of the last of repressing data is read and let this be Data C (Step S71 16). Let Data C 
be the average information LA on chromaticity component b* (Step S71 17). 0 is assigned to all 
gradation width-of-face index LD and code data phiij(s) of chromaticity component b* (Step 
S71 18). The code data obtained by the above-mentioned steps S71 10-S71 18 is shown in the lower 
berth of drawing 39 . 

[0046] Extension processing drawing 40 from <3-4-l-3> monochrome binary picture repressing is 
the flow chart of the extension processing (Step S7007 shown in drawing 34 ) from monochrome 
binary picture repressing data. As for monochrome binary picture, lightness component L* 
consists of colorless pixels of 255 or 0. Since the color of each pixel is monochrome binary, both 
chromaticity component a* and b* are 0. Repressing data phi'ij shown in the upper case of drawing 
41 is 2 bytes of data about lightness component L*. and the 1-bit data which constitute the data 
concerned show each that the color of each pixel in a 4x4-pixel block is white (lightness 
component L*255) or black (lightness component L*0). Extension to code data from this 
repressing data is performed by the following procedures. First, 1 byte of data in which "127" is 
shown in decimal digits are given to the average information LA on lightness component L* (Step 
S7120). 1 byte of data in which "255" is shown in decimal digits are given to the gradation width- 
of-face information LD on lightness component L* (Step S7 1 2 1 ). 2 bytes of data stored in the 
compression image memory 610 are read, and let the read data be Data A (Step S7122). Next, the 
1-bit data of the head of Data A are read, and let this be Data B (Step S7123). The value of Data B 
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is investigated (Step S7124). When the value of Data B is 0, phiij of corresponding lightness 

Ae foTlowint \ hu Zf 6) J he Ubl l data ° f the head of Data A «• shift «i to termination, and 
steps S7L23 S71 27 , ^ * T 3 M (St6p S7I27) ' processin S of the above-mentioned 
222 i f 7 "" 16 tImes " mat IS ' 2 bvtes is Performed to all data (Step S7128) Since the 

5 face index in Tf,," ^ ° f ** inf0mation ^ 

^71 ?m tk C ° d \ data of chromaticity component a* and b* are set as? (Steps s7l29 

Sal Jor^i b6rth 0fdrawi "g 41 shows the c ° d * ^ta which elongates theXreVs ng 

f£ °^ m he above-mentioned compression image memory 610, and is obtained § 
[0047] Extension processing drawing^ from <3-4-l-4> monochrome multiple value picture 
repressing is the flow chart of the extension processing (Step S7009 shoZ n <Sn e 3 nSL 
T ,tipl , e T lue ? icture pressing data. MonocLme mulSpTe-vaSSis 

S3^.^o??SS" ^ ^ u PreSSin8 data of -onochrome multiple-vare^e 
cons st of a total of 6 bytes of data, as shown in the upper case of drawine 43 Snecifiraiw I 

S 1 T ^"-ation LA (1 byte), the gradation widS^finde^ S (1 Me) 

mem'rt dlHelS 5^1? C ° mp ° nent L *" First ' *™ the compresSmlgT^ 

memory 610, the data for 1 byte are read and let this be Data A (Step S7140) Let Data A be the 

S "olSTb^o^ C ° mP0nent L * (St6P S?141 >- F ™ complin image 

memory 610, 1 byte of followmg data are read and let this be Data B (Step S7142) Let Data B L 

£LE£? ° n ■ Wldth -° f - face ^onnation LD on lightness component L* (Step S7H3) F fom Ae 

ch!L fl rT Chr ° me P1CtUrC flag f 2= 0) > 6 bvtes each of dat a of lightneL exponent L* 

WST f * ^ b * St ° red " thC com P—-n hnage memo^To^s it is For 
SnLTw \ u " C f OT piCtUre ' 11 reads from the compression image memory 610 in order 
using 1 byte 1 byte, and 4 bytes of data [ a total of 6 bytes of ] as 1 set fb^Tofto of the 

bvtS,: ^ hV* m ^ int ° the avera S e information LA <Zu^°££^ L . , 
L* a nH it f 8 ^ m made int ° the gradation width-of-face index LD of li2s "exponent 

Moreov "I b^ata" ^ ^ ^ 4 byteS ° f f ° ,,0win S data be » by each 
on chrn^i> be S innin g of *e 2nd set are made into the average information LA 

uTde^LD n rU C ° mp0i ; ent 3 ' 1 byte ° f foIlowin g data « ™de into the gradation wlZ^facf 
foflow^ C Tu P ° nent a *' ^ h is refeiTed to 38 c °de data phiij to wMch 4 bytes of 

^d s^t afe mfl 7 er t I 81811641 by eaCh Pixeh Moreover > 1 bvte <>f data read to the begi^ing Tf the 
folwin. H?t ' ? 6 aVerage mforma tion LA on chromaticity component b*, 1 byfe of 
following data are made into the gradation width-of-face index LD of chromaticity -component b* 
and it is referred to as code data phiij to which 4 bytes of following data Ze^TSyZl ' 

H?? 49] ^ " 2) u" entrainment <3-4-2-l> monochrome multiple-value picture air entrainment 
SSe^aluV £5 D ° W ? 6 ^ entrai «tep SIO^Z mo~e 
Sness ^m^^f"S re: ?m °S the h^S 1 ™ of the average information LA on the 
«f2ShS?rr ? P,X ,0CkS ° f a manuscri Pt' the ^lue of the average information LA 
rTtionl-^ p ? u t0 3 Pr ° per VaIue ' and the concentration distribution of a picture is 

SSSS^Sn^ 3 ^ f " 6 , 14 u' thC hiSt0gr3m d3t3 ° f the avera ^ information LA on 
ngntness component L* are read, and the minimum value Min, Maximum Max and Average Ave 

hZ Z^Z: me U S e T ,Ue T 3re C3,CU,ated from the read data (" e P S^OO) 6 

Here, the above-ment.oned mimmum value Min accumulates frequency in order [ side / high 
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concentration ], and is taken as a concentration value when the accumulation value exceeds 2% of 
all frequencies. The above-mentioned maximum Max accumulates frequency in order [ side / high 
concentration J, and is taken as a concentration value when the accumulation value exceeds 98% 
of all frequencies. This removes irregular data. The above-mentioned average Ave should divide 
the total value of the value which multiplied the frequency by all frequencies in each concentration 
va ue. Next, the following air entrainments are performed using the above-mentioned minimum 
value Min, Maximum Max, and Average Ave (Step S7201). Air entrainment is performed based 
on the graph shown in drawing 45 , and it changes the value of the average information LA 
distributed over the range of the minimum value Min - Maximum Max so that it may be 
distributed over the range of 0-255. Specifically, data processing shown in the following "-15 
number" is performed to the average information LA. Average information LA' obtained according 
to an operation is replaced with the value of the average information LA on original 
[Equation 15] 

LA'=255/(Max-Min) x (LA-Min) 

Moreover, the graph of drawing 46 indicates the relation between the average information LA at 
the tune of performing another air entrainment, and average information LA" after air entrainment 
to be the above, the air entrainment based on the graph shown in drawing 46 - the value of the 
minimum value Min - 0 - the value of Average Ave - 128 - the value of Maximum Max - 255 - 

- an amendment Specifically, data processing shown in the following "-16 number" is performed 
to the average information LA. Average information LA" obtained as a result of an operation is 
replaced with the value of the average information LA on original. 

[Equation 16] 

LA"=128/(Ave-Min) x (LA-Min) 

however, Min<=LA<=Ave LA" - =127/(Max-Ave) x(LA-Ave)+128, however Ave<=LA<=Max - 

- according to the air entrainment concerned, compared with the air entrainment performed based 
on the graph shown in drawing 45 , the repeatability of halftone can be improved more Drawing 47 

(a) - (d) is drawing showing the result of the air entrainment performed based on the graph shown 
in drawing 45 Drawing 47 (a) shows the subject-copy image before air entrainment. Drawing 47 

(b) shows the histogram data of the average information LA on lightness component L* of the 
above-mentioned subject-copy image. Air entrainment amends that the picture concentration of a 
subject-copy image inclines toward a low concentration side on the whole. Drawing 47 (c) shows 
the picture after the air entrainment based on the graph shown in drawing 45 . Drawing 47 (d) 

? * u C hlst °S ram data after air entrainment. Comparison of drawing 47 (a) and (c) understands 
that the bias of a distribution of data is amended. 

[0050] <3-4-2-2> full color picture air entrainment drawing 48 shows the flow chart of full color 
picture air entrainment (Step S7013 shown in drawing 35 ). Here, based on the histogram of the 
average information LA on the lightness component of all pixel blocks of a manuscript and a 
chromaticity component, the value of the average information LA on each block is changed into a 
proper value, and the concentration distribution of a picture is rationalized. First, the histogram 
data of the average information LA on lightness component L* are read from a hard disk 614 and 
the minimum value Mm, Maximum Max, and Average Ave of a full color picture are calculated 
from the read mstogram data (Step S7210). Similarly, from a hard disk 614, the histogram data of 
the average information LA on lightness component a* and b* are read, and the minimum value 
Mm, Maximum Max, and Average Ave of a full color picture are calculated from the read 
histogram data (Steps S721 1 and S7212). Air entrainment based on a graph is performed to 
drawing 45 or drawing 46 , and the value of the average information LA on lightness component 
L is rewritten (Step S7213). Similarly, the value of the average information LA on chromaticity 
component a* and b* is rewritten (Steps S7214 and S7215). 

l 0051 \ <3 - 4 ~ 3> picture edit 1 Processing processing drawing 49 - drawing 53 show the flow chart 
of edit/processing processing in the attribute of each picture. Here, edit/processing processing is 
performed by changing beforehand the average information LA for every block, the gradation 
width-of-face index LD, and the value of code data phiij into a constant value. The contents of 
edit/processing processing are set up by the aforementioned key input processing (Step S2000 
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S," ^ 9 ^ 7116 fo " OW i n8 P rocessin 8 s ■» Performed when the value of the mode flag 
MF about edit/processing processing set up about each picture attribute is " 1 - 
(a) This monochrome color transform-processing this processing has changed the picture into the 
monochrome picture for a full color picture. Although it realizes by transposing the value of 
chromaticity component a* and b* to 0 in order to change a full color picnire into a monochrome 
picture if the data encoded by the GBTC method are used, both the average information LA on 

re^S C ^TT^ 3 b * "* * e ValuC ° f the S radation width-of-face index LD are 
realizable only by changing into 0. Thereby, only the 4x4-pixel block distinguished as it is a full 
* P J m attnbute distinction processing can be changed into a monocLme picture, 
without losing the color information about other 4x4-pixel blocks. Moreover, since die encoded 

lr?r Fd Wlth , the C3Se Wh6re " Performs usin S 256 gradation data, the amount of 
memory which conversion takes can be decreased sharply 

?hJ£ S COl Z taaa T°fS^ Sing tWs P rocessin 8 is aimed at a monochrome binary picture like a 
if! ZTr t' " M 'r^r^ *ansform processing in monocl^binar^ 

^ToZ^TJZ* blaCk H charaCt ? md 3 White int0 Predetermined lightness 

S T chromaticity. In order to change the black portion and white portion of 

^zes^Tch^^T Pred / term ! ned and a predetermined chromaticity, it 

rorlZ^ * ^ h jT*S e information LA on lightness component L*, chromaticity 

component a *. and b* and the gradation width-of-face information LD. Thereby color conversion 

Imo ^z^^r^ can be carried out ' without * e «2i des™ re on 

^o^SSS^ C ° l0r C ° nVerS10n 18 realiZ6d by Pr ° cessi ^ with the sa ™ -id of the 

i^lt fOUr XCaCh 4 " PiXd bI ° Ck ° f 311 attribute chosen for 311 P^s, this IRESU 
comnon^f* 5 P ™ eSSmg . b0th ^ ValueS of *» averaee information LA on the lightness 

mTo , V component a*, and b*, and the gradation width-of-face informS 

SSi- * ^ C ? 8ngeS u™ 11 " 0 White data - Moreover, it is also possible to perform trin^ne 
a°SS into 3 f0Ur ^ 4 " PiXel bl ° Ck ° f ~ ^ - *e — 

(d) This dpi transform-processing this processing is thinning out and memorizing code data ohiii 

coLr X n ic P r IS ^ (2X \ PiXelS md 1X1 Pixd) f ° r -onocLme nuW^^S^^fcll 
color p,cture, and lessens the amount of data which makes picture resolution low Ld dearth it 

from S?^^ n C L° 8itiVe reversal -P roce - this processing into the value which deducted 
from 256 the value of lightness component L* of the 4x4-pixel block which corresponds for 
7rZ* °T muItlple - va, f P icture »d 3 full color picture, and it rev^tS^Se^lue of 
chromaticity component a* and b* further. Thereby, the negative positive reversal^rocess of a 
multiple-value gradation picture is realized. reversal process ot a 

(f) This ground cut processing this processing is rewriting the average information LA on lizhtne^ 
component L* of the 4x4-pixel block which corresponds for a monodiro^ 
atutE™ chang- ^ d Under the present circumstance's the httogrti data 

" ^ ^ CharaCt6riStiC « ~ Pressing 

ch^nf^o" 3 "^ m ° nochrome P° or P icture edit / processing processing drawing 49 is the flow 
chart of monochrome poor picture edit / processing processing (Step S7004 shown in drawing 

-/™ C o^° nOChr0me P °° r picture ' when the value of the mode flag MF 13 is set as 'T^YE^ 

o? d h^ S H U T C ?,tfi SteP S?301) are Perfoimed at the ( ste P S730 8 0. Moreover when lvalue 
of the mode flag MF 14 ,s set as "1", YES) and a negative positive reversal proces^SteD S7303? 
are performed at the (step S7302. When the value of the mode flag MF 15 i sseUs 'T' YES) and 
ground cut processing (Step S7305) are performed at the (step S304 ' 
10053] <3-4-3-2> color poor picture edit / processing processing drawing SO is the flow chart of 

^ r r? r ed / 1 1 p ;°u cessing processing (step s7 °° 6 ^™^s^a poor 

picture when the value of the mode flag MF 23 is set as «1«, YES) and IRESU processing (Step 
S73 1 1 ) are performed at the (step S73 1 0. When the value of the mode flag MF 24 is s as - \ " 
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YES) and a negative positive reversal process (Step S7313) are performed at the (step S73 12. 
When the value of the mode flag MF 25 is set as "1", YES) and ground cut processing (Step 
S73 1 5) are performed at the (step S73 1 4. 

[0054] <3-4-3-3> monochrome binary picture edit / processing processing drawing 5 1 is the flow 
chart of monochrome binary picture edit / processing processing (Step S7008 shown in drawing 
34 ). In monochrome binary picture, when the value of the mode flag MF 32 is set as "1", YES) 
and color transform processing (Step S7321) are performed at the (step S7320. When the value of 
the mode flag MF 33 is set as "1", YES) and IRESU processing (Step S7323) are performed at the 
(step S7322. When the value of the mode flag MF 34 is set as "1", YES) and a negative positive 
reversal process (Step S7325) are performed at the (step S7324. 

[0055] <3-4-3-4> monochrome multiple-value picture edit / processing processing drawing 52 is 
the flow chart of monochrome multiple-value picture edit / processing processing (Step S701 1 
shown in drawing 35 ). In monochrome multiple-value picture, when the value of the mode flag 
MF 43 is set as "1", YES) and IRESU processing (Step S7331) are performed at the (step S7330. 
When the value of the mode flag MF 44 is set as "1", YES) and a negative positive reversal 
process (Step S7333) are performed at the (step S7332. When the value of the mode flag MF 46 is 
set as "1", YES) and dpi transform processing (Step S7335) are performed at the (step S7334. 
[0056] <3-4-3-5> full color picture edit / processing processing drawing 53 is a flow chart about 
full color picture edit / processing processing (Step S7014 shown in drawing 35 ). In a full color 
picture, when the value of the mode flag MF 51 is set as "1", YES) and monochrome color 
transform processing (Step S7341) are performed at the (step S7340. When the value of the^mode 
flag MF 52 is set as "1", YES) and color transform processing (Step S7343) are performed at the 
(step S7342. When the value of the mode flag MF 53 is set as "1", YES) and IRESU processing 
(Step S7345) are performed at the (step S7344. When the value of the mode flag MF 54 is set as 
"1", YES) and a negative positive reversal process (Step S7347) are performed at the (step S7346. 
When the value of the mode flag MF 56 is set as "1", YES) and dpi transform processing (Step 
S7349) are performed at the (step S7348. 

[0057] In addition, although the average information LA and the value of the gradation width-of- 
face index LD are beforehand changed into a constant value in the above-mentioned 
edit/processing processing according to the set-up contents of edit/processing based on an attribute 
distinction result, this invention is good also as not being limited to this but changing the value of 
the decrypted data into a constant value beforehand. 
[0058] 

[Effect of the Invention] In the 1st image processing system of this invention, an attribute 
distinction means distinguishes the attribute of a picture per block. A macro attribute distinction 
means corrects the distinction result of the block concerned based on the distinction result by the 
above-mentioned attribute distinction means of the block of 1, and the block which is within the 
limits of predetermined [ centering on the block concerned ]. Thereby, the attribute of the picture 
for every block can be distinguished correctly. Moreover, an attribute distinction means 
distinguishes the attribute of the picture to which the block concerned belongs based on the 
average information on the chromaticity component of the lightness component of a block that 
coding processing was performed by the coding processing section, a gradation width-of-face 
index, and the value of code data. For this reason, capacity of memory can be lessened while being 
able to shorten the time which attribute distinction processing takes compared with the case where 
attribute distinction of a picture is performed using all the image data read by the reading means. 
Moreover, with the 2nd image processing system, by carrying out compression coding of the 
encoded data further based on a distinction result, the compressibility of image data can be 
improved and the memory taken to store code data can be decreased. Moreover, in the image 
processing system of one of the above, the concentration distribution of the picture by which ** is 
also reproduced not using the data before coding by changing the value of the average information 
on the lightness component of each block or a lightness component, and a chromaticity component 
into a proper value according to a distinction result can be rationalized based on the histogram of 
the average information on all blocks. Thereby, saving of memory required for the processing 
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* NOTICES * 

Japan Patent Office ia not responsible for any 
damages caused by the use of this translation. 

prIdset° CUment beCn tranSlat6d by com P uter So the translation may not reflect the original 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] " ~~ 

rDrawingl] It is drawing for explaining the flow of coding processing of a general GBTC method. 

mefood^ 2J K ^ drawing showin 8 codin g Processing and decryption processing of a GBTC 

rDrawing 3] It is the composition cross section of the digital color copying machine of this 
example. 

seS7oo J R ^ draWing Sh ° Wing 6aCh ^-P^^g action of the reading signal-processing 
[Drawing 5] It is drawing showing a L*a*b* color-coordinate-system solid 
|Drawmg6 ] (a) changes the distribution of lightness component L* into 0-255 for every 

SZS^ m * ^ (C) ^ f ° r CVery about *e distribution of each component of 

chromaticity a* and b*. - It is the table used in case it changes into 127-128 

|ifawmg , 7 ] ( i>~ ( y 15 a table used in case a distribution of each data of L2* and a2* which were 

SSl i b s 2 t he S fr ret r ed t0 ? riginal ^ W-L*mm. a*max-a*min, and b*max-b^n 
l urawing b j It is the front view of a control panel 300 

SSSs^jsfis^ 0 ^ the main routine of the copy processing which cpu61 1 ° f a 

fDrawinglO J It is the processing flow chart of key input processing (Step S2000) 
tSGBTC^etnoa 3 ^ ^ ^ fepreSSing P rocessi "g (Step S6000) of the data encoded by 
[Drawing 12] It is the flow chart of attribute distinction processing (Step S6002) 
urawmg 13] It is the flow chart of poor picture distinction processing (Step S6020) 
g- 0 3^ ng 143 ,S the flow chart of a co '°r / monochrome distinction processing (Steps S6022 and 

SSffiol R i fl° W °{ binar y/ multiple-value distinction processing (Step S6028). 
lamwjngJ^J It is the flow chart of macro attribute distinction processing (Step S6034). 
^mag_m It is drawing showing each attribute distinction result of 7x7 blocks centering on a 

(^sSo§ h ^ fl ° W Chait ° f binary 3ttribUte macrosc °P ic distinction processing 

tomgJ9J h is the flow chart of monochrome multiple-value picture attribute macroscopic 
distinction processing (Step S6206). p 

©T^ingJO] It is the flow chart of full color attribute distinction macroscopic processing (Step 
S5^i"s^ Chart ° f m ° n0Chr0me P °° r P icture characteristic quantity extract.on 
<SS?S60^ h ^ Chaft ° f 3 C ° lor P °° r pictUre characteristic quantity extraction warp 

SSn^tep 1 VeOO^r ° f m0n0Chr ° me ^ piCtUre characteristic quantity extraction 
[ Drawin g 24 ] It is the flow chart of monochrome multiple-value picture characteristic quantity 
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extraction processing (Step S6010). 

[Drawing 25 ] It is the flow chart of full color picture ****** extraction processing (Step S6012). 
[Drawing 26 3 lt is me processing flow chart of monochrome poor picture repressing processing 
(Step S6005). ' ° 

[Drawing 27] It is the conceptual diagram showing the relation between the encoded data and the 

repressing data formed of monochrome poor picture repressing processing. 

S6007)" g ^ ' S pr0cessing flow chart of color poor P icture repressing processing (Step 

fDrawing 29 ] It is the conceptual diagram showing the relation between code data and the 
repressing data formed of color poor picture repressing processing. 

[Drawing 30] It is the flow chart of monochrome binary picture repressing processing (Step 
S6009). * 

[Drawing 31] It is the conceptual diagram showing the relation between code data and the 
repressing data formed of monochrome binary picture repressing processing. 
[Drawing 32] It is the flow chart of repressing processing (Step S601 1) of monochrome multiple- 
value picture. 

[Drawing 33] It is the conceptual diagram showing the relation between code data and the 

repressing data formed of repressing processing of monochrome multiple-value picture. 

[Drawing 34] It is the flow chart of repressing extension processing (Step S7000). 

[Drawing 35] It is the flow chart of repressing extension processing (Step S7000). 

[Drawing 36] It is the flow chart of the extension processing (Step S7003) from monochrome poor 

picture repressing. 

[Drawing 37] It is drawing in which showing repressing data in an upper case and showing the 
code data which elongates repressing data in the lower berth and is obtained. 
[Drawing 38] It is the flow chart of the extension processing (Step S7005) from color poor picture 
repressing data. y 
[Drawing 39] It is the code data which shows repressing data, elongates repressing data on the 
upper case and is obtained by the lower berth on it. 

[Drawing 40] It is the flow chart of the extension processing (Step S7007) from monochrome 
binary picture repressing data. 

[Drawing 41 ] It is the code data which shows repressing data, elongates repressing data on the 
upper case and is obtained by the lower berth on it. 

[Drawing 42] It is the flow chart of the extension processing (Step S7009) from monochrome 
multiple-value picture repressing data. 

[Drawing 43] It is the code data which shows repressing data, elongates repressing data on the 
upper case and is obtained by the lower berth on it. 

[Drawing 44] It is the processing flow chart of AE / color tone ready processing about 
monochrome multiple- value picture (Step S 70 1 0). 

[Drawing 45 ] It is an amendment table in 255 about the value of Maximum Max in the value of 
the minimum value Min 0. 

[Drawing 46] It is [ value / of the minimum value Min / 0 ] an amendment table about the value of 
Maximum Max in 128 in the value of Average Ave 255. 

[ D J a 7 Z g 473 (b) Sh ° WS the hist °g ram data of the average information LA on lightness component 

of the P"*ure of (a), (a) shows the picture (halftone picture) of the manuscript before air 
entrainment, and (d) is [ (c) shows the picture (halftone picture) of the manuscript after air 
entrainment, and ] drawing showing the histogram data of the average information LA on lightness 
component L* of the picture of (c). 

[Drawing 48] It is the flow chart of full color picture AE / color tone ready processing (Step 
o / U 1 3). 

[Drawing 49 ] It is the flow chart of edit/processing processing (Step S7004) in a monochrome 
poor picture. 

fDrawing 50 ] It is the flow chart of edit/processing processing (Step S7006) in a color poor 
picture. 
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[Drawing 51] It is the flow chart of edit/processing processing (Step S7008) in monochrome 
binary picture. 

[Drawing 52] It is the flow chart of edit/processing processing (Step S701 1) in monochrome 
multiple-value picture. 

fDrawing 53] It is the flow chart of edit/processing processing (Step S7014) in a full color picture. 

[Description of Notations] 

106 — Reading signal-processing section 

300 — Control panel 

601 — Reader color-correction processing section 

602 — Color space conversion processing section 

603 — Color space optimization processing section 

604 — Coding/decryption processing section 

605 — Color space reverse optimization processing section 

606 — Color space inverse transformation processing section 

607 — Reflection / concentration transform-processing section 

608 — Masking processing section 
610 — Compression image memory 
611- CPU 

614- Hard disk 
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